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CHANGES IN THE LOCATION PATTERN OF 
THE ANGLO-AMERICAN STEEL INDUSTRY: 1948 1959 
Gunnar Alexandersson 


Dr. l thd vs , i SS la essor ol | 


conomic Geog 


Stockholm School of Economics, is the author of ‘* The Indust 


fy 


ure ot .lmerican Cities: a Geographie Study of lrban k-conomy 
lnited States,’ ublished in 1956 Ile carried on the f 


during 1959 wh hh is visiting pr ssor atthe University 


N empirical studies the location \bout five-sixths of all steel is shipped 


pattern of the iron and_ steel in from mills directly to users, the products 


dustry is usually approached — often being made to the users’ speci- 
through the assembly costs for raw fications 
materials at various actual and poten- 


tial steel centers his is a reasonable 
} 


approacl is assembtyv costs for : if “s Phe 1 a 

materials make up a_ significant part ‘apacity, 1938-1948 
graphical Cost Ditterentials,"’ The Bu 
tory Review, Cambridge, Mass., Vo 

products like the commot types ol steel 1954, pp. 1-23; H. H. Chap 


of total costs for bulky ind cheap 


\/ Indu é he S 
bama, 1953; Richard H 
portation costs for the finished product f the Tron and St 
Vol. 4, 1928, pp. 241 


Most writers also emphasize that trans- 


to market are a very important location 
factor.! However, since the freight rate 
structure for finished products is more 
varied and complicated than that for 
raw materials and the flow of steel 
products from mill to market is more 


complex than the flow of raw materials C. L. White and ¢ 
Steel Industry of Dulut 
Maladjust ent,”’ Cre 
been made to evaluate nearness to mar- 91; Chauncy 


from mine to mill, no attempts have 


i 1ctor the 
kets in terms of dollars and cents. The eed ' 


strong pull of the market ts a function 
; ; doer! 
not only of higher transportation costs — a 


for finished products than for raw ma integrated Tron a 
States and ( 
terials but also of changing buving hab 1954, pp 


> Dou 
its of steel users towards hand-to-mouth . 


li} 


1 
f 
buving, especially since the 1930's New Yorl 
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Attempts have been made to forecast 


future changes in the location pattern 


of the iron 


and steel industry, based 


upon anticipated changes in assembly 
materials, 


costs tor 


raw changes in the 


Some 
factors of importance for the location 
pattern 


market for steel products, etc. 


have been considered and at- 


tempts have been 


made to quantify 
their influence. It has, of course, not 
been possible to take into account all 


So tar no 
have been made to present 


influencing factors. attempts 


“the future 
the 
steel industry in map form 


locational \merican 


pattern’’ ol 


Cf. Walter Isard and William M. Capron: 
‘““The Future Locational Pattern of Iron and 
Steel Production in the United States,’’ Journ 
of Polit. Econ., Vol. 57, 1949, pp. 118 133 

‘Such a study may of course provide 
for forecasts of future changes in the distrib 
pattern of the Anglo-American steel industry: 
the time-honored method of extrapolating past 
trends into the future This method could 
easily be applied to a detailed forecast in 
form In 
vations in 


( lues 


tion 


ap 
1no- 
the extrapolation 
used with greater 
Competition 


this period of 
the steel industry 
should be 


than ever 


revolutionary 
method, however 
circumspection 
other materials (aluminum, cement, glass, 
tics, etc.) makes it hazardous even to forecast 
the total production of steel in, sa 1970 

Other factors also call for caution. Ex imple: 
\ vigorous and ingenious management i 
the past played an important role in 
sion of individual steel companies at 
ters It where such 
extraordinary personal endeavors will be made 
For the 1948-1959 period Kaiser Steel, Detroit 
Steel, and Granite City Steel, the fastest grow 
ing of the 20 leading steel ¢ ies, all with 
growth rates exceeding 100 per cent, may be 
mentioned The fact that these 
three with their widely different 
locations were the first to sign an agreement with 
the union after the long steel 1959 is 
indicative of a vigorous management which the 
growth rate in itself suggests 

Recent changes in the distribution 
of the Anglo-American steel industr 
of interest also to augurs dealir 
European pattern The same 
should be it work in 
of two devastating 


from 


plas- 


has in 


Is impossible to torecast 


mupa 


as examples. 


corporations 


strike in 


pattern 
should be 
iz with the future 
economic 
both cases Phe 


wars and 


forces 
lnpact 
1 depression and 
the compartmentalization of | into small 
national markets makes it reasonable to assume 
that the Europe in pattern lags I 
behind the \nglo- \merican { a 
economic co-opel ition in | iro] t ilropean 
industry start ip with the 
Anglo-American development and form a pat 
tern more in agreement with its North American 
counterpart. 


dex ade Ss 
closer 
steel 


may to ¢ 


rEOGRAPHY 


In this study 


a less ambitious goal is 
set. The goal is simply to observe, from 
the vantage point of the ex post situation, 
the the steel 
industry has changed in the last decade 


how location 


pattern of 


and to see if it is possible to arrive at 
some generalizations about the changes. 
Since the 


national is the sum 


pattern 
of patterns for a small number of large 
companies with a large number of small 
companies just filling in and comple- 


menting the 


general pattern, it has 
seemed reasonable to approach the prob- 
lem from an individual company basis. 
The companies are the decision making 
units, and their decisions are based on 
careful investigations, including a mass 
of data of which only part is presumably 
known to the general public. 

It is probably unnecessary to point out 
that the differences in growth rates of 
companies observed in this study do not 
necessarily indicate differences in busi- 
ness success; that is measured by profits 
and not by growth rates. It should also 
be remembered that all large companies 
are more or less integrated vertically. 
Their activity may stretch from the iron 
and coal mines and limestone quarries 
all the way through transportation facili- 
ties, blast coke steel 


furnaces, ovens, 


mills (the only thing studied here), and 
finishing mills, to scattered warehouses 
supplying small steel users with products 
the 1948-1959 
period some companies may have em- 


weighed in pounds. In 


phasized the acquisition of raw material 
sources in their investment programs or 
they may have built up their finishing 
facilities proportionately more than their 
steel « apac ity. 
“total” 


[wo companies with the 


same growth rates may thus 


have different expansion rates for their 


ingot capac ity. 


FIGURES 1 AND 2 


The present study is focused on two 


maps, Figures 1 and 2, based on capacity 
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data published annually 
Steel 


by 


Institute. 


the Amer- 
The 


same symbols, circle sectors with con- 


ican Tron and 


stant angles in which the surface is 


proportionate to quantities shown, were 


used by the author several 


vears ago 
on three maps showing the oil refining 
of the In 
new element, change, is intro- 


the 


centers world.' the 


present 
study a 


duc ed on 


makes 
difficult 
Phe chief purpose is the 


svmbols, which 


them more complicated and 


to interpret. 


Same: to present the distributio1 pat 


tern of an urban industry 


that 


treatment 


On a 


map 


scale will 


permit a world-wide 


of the industry on a 


few 


book without 


pages leaving out any 


production center. Even the small cen- 


ters are part of the pattern, sometime: 
an important and always an interesting 
part, and should not be left out 

With 


viousl\ 


these ends in 


ob- 


possible to use circles or 


mind it is 
not 
squares as symbols. 


to full 


to apply, in one imp rtant respect: 


Sectors aré superior 


cir les, where either is possible 


the, 


give a better indication of location by 


not covering so much olf bound 


state 
aries, shore lines, 


In 


they 


and other orientation 


marks. another respect they are 


inferior: vive a less harmonious 
pic ture. 
Ohio but 
each of them can be identified with the 


help ol The full 


On Figure 1 Pennsylvania and 


are crowded with symbols, 


an inset map. names 


Direct 
ted Stat 
Steel 


i} 
Uni Iron 


lunu 


and 


and 


Ca pacitie 


Slee 
zes and Stat lt nit 


Compa? ( 
Steel 


Wid hy i 


\merican Iron and 
1959 

Gunnar Alexandersson: ‘ 
of the World \ Case St 
IGU Regional Confereni ) 
1959. 

7 Both 


study 


the refinery 
from the 


economic geographers 


stem 


ers, do not give to urba 
treatment which is on 


tion of agriculture 


(SEOGRAPHY 


are given in J 


‘able | lt 


would have been possible to squeeze in 


necessary it 


even more symbols by choosing a more 


acute angle or by using different 


map 
sé ales 


States 


United 
Ohio-Penn- 


for eastern and western 


and an inset. for 
svIvania.® 


The 


Figures 1 


the 


shown 


scale is 


Z.. JAS 


Figure 1, a 


svmbol same on 


and in the 


legend of growing steel 
center, 


by 


imposed on the 


the normal case, 
the dotted 


is represented 
tor 1948 
1959 


symbol 
black 


Phe black margin thus represents in- 


super- 
symbol 
crease New steel centers 
1948 have only 


Centers which 


In Capacity. 


which did not exist in 


1959 sy mbol. 


disappeared from the map since 1948 


the have 


ire shown with a 


white sector. Those 


with unchanged capacity are 


1948 symbol (a 


slight 


re] re 


sented by a few centers 


with only a decrease also 


were 


shown this way Che svmbol 


for de- 
creasing centers is shown in the legend 


Qn three inset the 


location of individual plat ts in the lead- 


maps are shown 


ing steel centers: Chicago, Pittsburgh, 


The 


refers to the urbanized 


ind Youngstown. term ‘‘center”’ 
which on 
The Pitts- 


burgh map includes four plants outside 


area, 


the inset map is stippled. 


the urbanized area and the Youngstown 
map, two. Figure 1 should be compared 


Fable | 


are grouped into areas.” 


with in which the steel centers 


Figure 2 shows the individual pl ts 


of the eight largest steel companies in 


the United States, with 76.8 per cent ol 


Ww is chose 1 by 
the \merican steel industry 
M. Gocl ( afija T’a P 
SSA, Mosky 139 
\ small. new steel mill (69.000 tons « 
it Phoenix, Arizo was not included 
located 
It was 


(30 h bcd 


” 
1, 1956, p 


ipacit 
th 
t the 


maps as it not be il 
listed 


when the maps were 
Helena, Ariz 
inv map and was 
of the state 


Phos 


1 
ona, wl 
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TABLE I 


ERS 


IV. INLAND CENTERS, EASTERN Ono, INDIA 
Mansfield (MA) 

Middletown (MI) 

Fort Wayne 

Kokomo 

New Castle 

St. Louis 
Alton 


Sterling 


Granite City) 


SUPERIOR 


Dulut! 


ORE PORTS 


SOUTH 
Tampa 
\tlanta 

Knoxville 

Roanoke (RO) 

Jackson (Flowood) 


Sand Springs 


OUTSIDE OF 


HE API 


Longview 
Lone Star 
Fort Worth 
Houston 
Pampa 
VII. THe West 
\. Large coa 
Fontana 
Los Angeles 
Pittsburg 
San Francisco 
Portland 
Seattle 
B. Inland centei 
Geneva 
Puebk 
PI 


Kansas City 


tal citie 


1ioenix rizona 


the total capacity." 


All plants of the 
remaining 74 companies are shown in 
the Jower right corner of Figure 2. For 
the leading 


two steel companies the 


growth rate of individual plants and 
steel centers are compared with national 


and company rates (inset diagrams 


COMMENTS ON ES | 


Some generalizations can be based on 


FIGUR AND 2 


Figures 1 and 2: 


10 The new Jones & Laughlin mill in Detroit 
is identical with the ‘‘disappeared”’ plant on the 
map in the lower right corner according to a 
letter from the Detroit Chamber of Commerce. 
he only new steel mill built by the eight big 
companies is the Morrisville plant of the U. S. 
Steel. 


(GEOGRAPHY 


ti 


ARRANGI 


nlinued 


D BY AR 


PACITY 


I cot t 


Changes in the location pattern of 
the 


caused almost entirely by differences in 


-[nglo-American steel industry were 


growth rate among existing steel centers 


and steel plants. Almost all steel plants 


expanded their capacity. Few new 


plants were added and few plants were 
The 


76.8 


closed down. largest 
of the 


American capacity in 1959, built only 


eight cor- 


porations, with per cent 


one new plant and closed down only 


two. The other 51 mills expanded or 


The 


some 


had 


unchanged capacity. small 


steel corporations added new 


plants, most of them very small, scrap- 





CHANGES IN THI 


based electric-furnace-mills owned by 


local one-plant corporations. 

2. The 1948-1959 period saw a stead 
increase in the size of American steel 
mills. 
of the 


continue to grow in almost any location. 


In a period of rapid expansion 
national steel capacity steel plant y 
The rationale behind this fact seems to 
be the The 


vestment per ton of annual steel capac 


following: (a) needed _in- 


ity may be as much as four times 
higher for a new plant on an undevel- 
oped site than for the same capacity 


Multi- 


technical- 


added to existing facilities. (b 


plant corporations for 


economic reasons usually have a divisio1 
of labor between their plants; the plants 
to a ¢ ertain degree specialize on different 


types of products. This may 


prevent 
restriction of the corporation’s expan- 


sion to a single new mill in the most 


favorable location. (c 


Che policy ot 
not putting all eggs in the same basket 
may also contribute to a spreading ol 

corporation’s expansion to all its plants 


instead of a concentration in an 


optimum-located new plant. This may 


make the company better prepared to 


meet seasonal, cyclical, and long-term 


structural changes in the demand _ for 


steel, changes which may have geo- 


graphical implications.! 


an obsolete loca- 


\ steel center with 


tion as far as transportation costs are 


concerned usually has compensating 


assets such as experienced labor and a 


community with schools, banks, and 


other service facilities geared to the steel 


tW. B. Bover: ‘‘ Problems of Financing New 
Steel Capacity,’’ Jron and Steel Engineer, Vol. 34, 
1957, pp. 75-76; see also “‘ The Siting of British 
Steelworks,’ Steel Revtew, July, 

The automotive industry in southern Mich- 
igan may work at a peak when the construction 
industry in New York City is in the doldrums 
ind vice versa Chis example illustrates both 
seasonal and cyclical changes. Structural 
which may or may not be associated 
with geographic shifts, occur all the time The 
switch in demand from locomotives and railroad 
cars to autos and trucks—produced in different 
cities 


1958, pp. 26-35 


changes 


is just one example 
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industry. It has, of course, buildings 
and machinery which may not be useful 
for any other purpose. The influence of 
these and other factors, which are diffi- 
cult to measure, is often referred to as 
inertia. Inertia is a strong force work- 
ing on all industrial location patterns. 

3. Stee with a 


had high growth rates. 


mills coastal location 
Remarkably high 
rates of increase were noted for the fol- 
Chicago, 


Buffalo, all 
million-cities on the Great Lakes; Ham- 


lowing large steel centers: 


Detroit, Cleveland, and 
ilton, the leading Canadian steel center; 
ind Baltimore. Common characteristics 


of these centers are their coastal loca- 
tion, with consequent low transportation 
costs for iron ore and in some cases also 
for other raw materials (limestone, coal, 
and scrap), and their favorable market 
Chicago, Detroit, and Cleve- 


North 


American metal manufacturing centers; 


situation. 


land rank the 


among leading 
Buffalo has a strategic location between 
the East 


Coast, especially New York City, which 


the Lower Lakes market and 
market 
Hamil- 
ton has a central location in the Cana- 
part of the Manufacturing Belt. 

S. Steel’s Morrisville plant, lo- 
the 


is the largest American steel 


having no local steel capacity; 


dian 
The | 


cated on Delaware River between 


Philadelphia and New York, one of the 


two large American mills built in the 


1950's, also is a coastal mill with a good 


market location. Chicago, the world’s 


largest steel center, with a capacity 


(27.0 million tons) exceeding that of the 


United Kingdom (26.2 million tons) and 


France (17.9 million tons) and approach- 


ing that of West Germany (30.9 million 


tons had a growth rate almost equal 


to the national 


average (Fig. 3). It 


grew more than twice as fast as the 


second and third largest American steel 


centers, Pittsburgh and Youngstown. 


February, 1959, p. 4 
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$. In the 


oO] the 


United States more than half 


: ~ 4 9 
steel capacity (23 #.3 per cent) 1 


located in the outskirts of mui 
Chicago, Pittsburgh, Detroit, Cleveland, 
Buffalo, Philadelphia, St. 
Louis, Los Angeles, and San Francisco. 
Only New York, Washington, 
and Minneapolis-St. lack 


industries. Of cities, 


Baltimore, 


Boston, 
Paul 


these 


basi 
New 


location for 


steel 
York, 


integrated steel mills, is a 


with an excellent 
notable ex- 
ception to the observation that big cities 


have attracted a very 
4 


substantial steel 


capacity.!4 Pittsburgh is the only exam- 


ple of a million-city having reached its 
steel in- 


size primarily because of its 


dustry ittracted 


metal manufacturing industries It is 


(which in turn has 


the only ¢ ity located close to either coal 
or iron ore. 

The American million-cities increased 
their capacity somewhat faster than the 
national average” (61.2 and 56.7 per 
cent respectively), but the growth rate 
varied considerably city to city 


(Table | 


By way 


irom 


of comparison, it may be 


mentioned that the steel industries of 


Western Europe and the Soviet Union 
still are 


overwhelmingly concentrated 


near coal, primarily, and iron ore fielels, 


a location which has been 


‘obsolete’”’ 
in the United States for several decades, 
as indicated by lower growth rates for 


such centers (see Pittsburgh, Youngs- 


town, and others 
5. eve HN the 


poration S are 


largest Imerican steel cor- 


solidly planted in a limited 


region, the district from which they 


The 


their 


Orlgl- 


nated. world’s largest free trade 


area 1s market, but they have 


only to a 


limited extent ventured new 


producing facilities outside of the re- 


ltQvack of suitable sites? \re 
priced tracts of land on tidew 
supplies of water for cooling purpos \ 
Mm the New York area? 

' Fontana was included oO eles, but 
Morrisville was not i 
ilculations 


sonably 


th large 


ilable 


delphia 
in these « 


ion cilles: 
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gion where they were formed a _ few 


decades ago through mergers of many 
Bethlehem Steel has 
almost all its capacity at five steel cen- 


small companies. 


ters within a small region in the eastern 
part of the Manufacturing Belt. U.S. 
Steel has 59 per cent of its capacity in 
two Chicago and 


centers, Pittsburgh, 


and 75 per cent in the Chicago-to- 


Pittsburgh region. There is a remark- 
ably neat separation of location patterns 
between these two steel giants, of which 
U. S. Steel undoubtedly had the 


best general location with the westward 


has 


movement of the center of population 
the center ol 
For 


these and other large companies, see 
) 


and steel manutacturing 


industries location patterns ol 


Figure It shows Bethlehem Steel by 
itself in the eastern part of the Manu- 
facturing Belt and U.S. Steel competing 
in the central and western part of the 
Belt with the six companies that follow 
these in size. 

\ll these patterns have run through 
the same development: merging of many 
small their 


companies and numerous 


mills, concentration of production in a 
few of the best located plants, expansion 
additions to 


ol capacity by existing 


facilities. Plans to extend production 


into areas have, when they have 


new 
materialized, usually led to the acquisi- 
tion of already established companies. 
The cases when big corporations have 
built their 
The 


possibilities for the largest companies to 


new facilities outside of 


“home areas’ are rare, indeed. 
round off their location patterns by ac- 


quiring existing companies are ham- 
pered by institutional factors, as shown 
in 1958 when the overtures for a merger 
Bethlehem Steel and 


town Sheet & Tube were stopped by the 


between Youngs- 
federal antitrust 

6. Lhe re 
pansion rates among the eight largest steel 
S. Steel, 


agency. 
were great diff rences in ex- 
world’s 


corporations. [ the 
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leading steel company, had a conspicu- 


ously low rate of increase. Six of the 
eight largest steel corporations in the 
United States expanded faster than the 


)) 


national average (Fig. 2 

7. Both slow-growing and fast-growing 
multi-plant corporations had, with few 
exceptions, a higher expansion rate in 
fast-growing centers than in slow-growing 
The attractiveness of coastal- 


the 


centers. 
million-cities 
the Atlantic 
Seaboard was thus recognized by 


market locations at 


on the Great Lakes and 


most 
of the large multi-plant corporations. 
This how- 
(Morris- 

Other companies did not go 
National Steel, 


acquired plant sites in New Jersey and 


‘recognition’? materialized, 


ever, in only one new plant 


ville). 


sO 
far. for instance, has 
at Chicago and Bethlehem Steel owns 
one in the Chicago area, but no plants 
have 


8. A 


built these sites. 


steel center dominated by a 


vet been on 
slowly 
growing corporation may have a higher 
expansion rate than the company and still 
grow more slowly than the national aver- 
age. Ac 


ase in point is Birmingham, 


dominated by the two U. S. Steel plants, 


Fairfield and Ensley. The former was 


second only to Geneva 


in expansion 
rate among the corporation’s plants (see 
map and diagram, Fig. 2), giving an 
above-company growth rate to Birming- 
ham. This was, however, not sufficient 
match the The 


for 


to 


national average. 


example points up the necessity 
taking corporation policy into account 
when various steel centers are evaluated. 


It 


only 


is not sufhe ient to consider location 


with regard to raw materials ind 


markets. 


VARIATIONS 
GROWTH 


REGIONAI IN 


RATI 


In Table I the American steel centers 
have been arranged in districts or areas 
according to the principle that centers 


with similar location in respect to raw 


(;EOGRAPHY 


material supply and markets should be 
grouped together. Location as regards 
waterways for the transportation of iron 
ore, limestone, and coal, as well as fin- 
ished products, was considered to be 
more significant than the general geo- 
graphic location. Thus Monessen and 


Johnstown, both located in 


western 
Pennsylvania, were referred to different 
Monessen and Owens- 


areas, whereas 


boro, separated by much larger dis- 
tances, were grouped together because 
they are both on the Ohio River system, 
which serves as a cheap transportation 
route. An attempt was made to make 
the names of the districts self-explana- 
the 
principle for the division. 


The 


is strongly 


tory and thus imply underlying 
industry 
Manu- 
facturing Belt, stretching from the At- 
Maine-Balti- 
more) to the Middle West (Milwaukee 


st. 


Anglo-American steel 


concentrated in the 


lantic Seaboard (southern 


Louis) and including a narrow 
Canadian strip along the St. Lawrence 
River and the northern shores of Lake 
Ontario and Lake Erie from Quebec to 


Windsor. 


this region contains 86.8 per cent of the 


The United States part of 


national steel capacity (1959). In Can- 
ada the corresponding share is smaller, 
56.3 per cent. 

The Manufacturing Belt of the United 
States had a 


rate than the national average (53 and 


somewhat lower growth 
57 per cent), that of Canada a higher 
Within the 
Belt 
differences. 
The Atlantic Seaboard and the Southern 
Shores the had 
siderably higher growth rates than the 


rate (94 and 68 per cent). 


American Manufacturing there 


were interesting regional 


of Great Lakes con- 


national average. The ‘‘migration’’ of 
steel capacity to the latter area has been 
going on since the end of the last cen- 
The Lake Shores now have more 
the American steel 


The Atlantic Seaboard, with 


tury. 


than one-third of 


capacity. 





CHANGES IN THI 


less than one-fourth as much capacity 
asthe latter region, has grown rapidly 
in the postwar period with an increasing 
American dependence on imported ores. 
As is well known, new plants get much 
the 
The 


published establishment of the 


more publicity than additions of 
same capacity to existing facilities. 
widely 
large plant at Morrisville in the early 
1950’s mav have left foreign observers 
the true 
Seaboard 
The 


Baltimore (Sparrow's 


with a wrong impression ol 
Atlantic 


area on the American steel map. 


importance of the 
expansion at 


Point) actually represents a larger ton- 
nage than the new plant at Morrisville 

he fastest growing area in the Manu- 
Belt, 
than double its capacity, was the inland 
Ohio 


Chis was in sharp contrast to 


facturing the only one to more 


area trom eastern to western 


Ilinois.'® 


Oo ’ 
INSET, ENLARGED 10 TIMES 


°o 
@ 


o 
n 


1959, MILL 


948 


948-1959, MILL. N. T. 
°o 
> 


CREASE, 


INCREASE 


DECREASE 


with that of 


ns . rate 
04 06 Qs Cc 
1948 CAPACITY MILL. N. T 


Cl 

Middletown (MI), Fontana (FO), Morrisville 
St. Louis (SL), Houston (HO), Gadsden (GA), 
Alton (AL), Peoria (PI Atlanta (AT ind Lor 
Centers growing slower than the natio 
YO), Birmingham (BI), Bethlehem (BE), 
PU), Monessen (MQ); in the inset: Midland (M 
(DU), Coatesville (CO i 

Francisco (SF), Cincinnati (CI), Harrisburg 
PI), Seattle (SE), Erie (ER), and Phoenixville 
Centers which have disappeare d 
Wheeling (WH), and Worcester (WO 


Decreasing centers (inset): Philadelphia 
Ss I 


Conshohocken (1) 


PH 


LOCATION PATTERN OI 


Baltimore 
. Weirton 
MOR 
Sterling S), Los 


ial average: 
Lorain 
, Farrell (FA), 
Massillon (M 
HA), 
P 


in the 1948-1959 per vl 
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the. development in other inland areas 
of the Manufacturing Belt, especially in 
the old 


vania and eastern Ohio, which grew at 


districts of western Pennsyl- 


very low rates. The inland centers of 


eastern Pennsylvania, even older as a 
steel district than western Pennsylvania 
and Ohio, kept their position fairly well 
with a growth rate close to the one of 
the Belt as a 
lhe small capacity in inland New York 


State New 


Manutacturing whole. 
England was consider- 
ably reduced 1948 1959. 

If all Ohio 


River system outside of Pittsburgh are 


and 


between and 


steel centers along the 


grouped together they form a district 


with a larger capacity than the Atlantic 


st Louis is located on 
but it receives its ores by r 
Minnesota ¢ the | 
coal ilso arrives \ rail 
finished products are shipped b 


the Mississippi, 
iil from southeastern 


\Nlost 
the 


ike Superior area 
but 


bar 


of the some of 


re 


NATIONAL INCREASE 


* STEEL CENTER 
€ 8 0 2 4 16 is 


948 CAPACITY MILL. NT 
; Growth of individual steel centers compared 


ill other centers and with the national growth 


faster than 
Detroit (DI 

Wi Geneva (GI Steuben 
1 the i t: Steelton (S1 P 
Angeles (LA), 


the itional 
Buffalo (Bl 


rs growing 


BA 


iverage 
Cleveland 
ville (S1 
ortsmouth (PO), 
Kansas City (KC), 
Star (LS 
Chicago (CHI), Pittsburgh (PI 
LO), Johnstown (JO), C 
\shland (AS), 
. Clavmont (CL), 
Mansfield (MA), Kokomo 


, Youngstown 
inton (CA), Pueblo 
Donora (D), Duluth 
Butler (BU), San 
KO), Pittsburg 


t, dot 
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Seaboard and 


vrowth rate than the national average. 


with a somewhat higher 


more than twice 


The 


the steel industry 


They grew as fast 


as 


Pittsburgh. favorable develop- 
the Ohio 


Valley outside of Pittsburgh paralleled 


ment ol in 
a general expansion of construction work 
and manufacturing in this river system 
and to the south of it in the TVA region. 

The largest steel district outside of the 
Manufacturing Belt, the southern Appa- 


had a 


expansion rate than the national aver- 


lachian area, somewhat lower 


in 
S. 


age, due chiefly to the dominance 


this district of 
Steel 


American steel 


the slow-growing U 
Duluth, 


near 


Corporation. the only 


mill the large ore 
deposits at Lake Superior, falls into the 
same category: it experienced an above- 


company but below national average 
expansion rate. 

The highest growth rate for any of the 
Tabie | 
scattered steel mills of the South outside 


of the Ala- 


bama. This part ol the South has two 


areas in was recorded for the 


iron ore and coal fields in 
medium-sized, integrated mills at Hous- 
ton and Lone Star. The Houston plant 
was constructed during World War II 


by loan and 


Lone Star 


Armco with a government 


based chiefly on s« rap; the 
local 
from Oklahoma, was conceived and built 


during the last vears of World War I] 


an 


mill, based on iron ore and coal 


ad 


emergency source ol iron for the 


war effort. Never operated until pur- 


chased by a private company in 1948, 


it became an integrated steel mill in the 


early 1950’s.! 


mill west 
of the Mississippi \lissouri before World 
Pueblo. The 
17 Elmer H. Johnson: The Indust Potential 
Texas, Bureau of Busines Phe 
University of Texas No date 
18 Facts Concerning Lone S , Company, 
Pamphlet, no date; Letter fron Hal Ken- 


nedyv, Director, Plant Public Relatio Lone 
Star Steel ¢ 


The only integrated steel 


War II was the plant at 


Nest 


ompa 


( 


sEOGRAPHY 


Geneva built 


during the war, the former by the gov- 


and Fontana mills were 
ernment and the latter by Kaiser with 
a government loan. Both were built to 
supply the shipvards on the West Coast; 
they relieved the already overburdened 
transcontinental railroads which had to 
carry goods normally shipped through 
the Canal, a 
hampered by shortage of tonnage and 
The 


which 


Panama route seriously 


by submarine attacks. 


enemy) 


Geneva and Fontana plants, 


built 
a normal competitive situ- 


might never have been in peace 


time with 


in 
the 
S. 
Steel plants (map and diagram of Fig. 2 


m/y 


ation, have expanded very rapidly 


had 


highest growth rate of any of the | 


the postwar period. Geneva 


and Fontana was the fastest growing 


major plant in the country (Fig. 2 


THe LEADING AMERICAN STEEI 
CORPORATIONS 


fwenty American steel corporations 
with more than one million net tons 
ingot capacity account for 91.1 per cent 
of the national capacity. The remaining 
8.9 per cent is divided among 62 com- 
panies. 


The 


porations, accounting for 76.8 per cent 


mills of the eight largest cor- 


of the national capacity, are shown on 
individual maps (Fig. 2). The plants 
of the other 12 companies with more 
are easily 
the 
right corner, Figure 2, as most 


than one million tons capacity 


discernible on the map in lower 


oi them 


are one-plant corporations. 
The United States Steel 
was formed in 1901 through the merging 


of 


Cor poration 


with 
the Fed- 
eral Steel Company, with main facilities 


Andrew Carnegie’s company, 


all its steel mills in Pittsburgh, 


in Chicago, and eight other corpora- 


tions. This gigantic merger consolidated 
large companies which themselves had 
the 


sudden concentration movement, 1898 


been formed through mergers in 
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1900. It Was carried out by Judge 
Elbert H. president otf the Fed- 
eral Steel Company, Charles M 


Schwab, director of the Carnegie 


Gary, 
and 
(Com- 
the financial backing of 
\organ. It 


possible by the fact that 


pany, with 


iF Pierpont 


made 
\ndrew Car- 


negie wanted to sell his company, 


Was 


the 
leading steel producer in the world, and 
vo down in history as America’s great- 
est philanthropist. 

U. S. Steel’s capacity 
10.6 million 
1959. 


11K re ised 
$1.9 
the 


has 
1901 to 


from tons in 


million in But its 


share ol 
national capacity has decreased. It was 
$4 per 1901, reached 
52 per cent in 1907, and 


28 per cent in 1959. It 


cent in a high ol 
amounted to 
was by far the 
slowest growing ol the eight largest steel 
corporations in the 1948-1959 period. 
Employment grew from 168,000 in 1901 
to 271,000 in 1957. No country 

Soviet | has a 


ae Steel. 


except 


the nion larger steel 


rhe 


be hore 


capacity than 


com 


pany has often appeared the 


federal agencies handling the antitrust 
Just World War I the 
Col sidered Its dis- 


Sherman 


laws. betore 


vyovernment even 
solution as’ a violator of the 


\ct. 


important 


\ntitrust 
iffecting 


»s. Steel since 


\mong changes 
the location pattern ol | 
rts formation in 1901, the following may 
be meitioned: 

\ large integrated steel mill was. built 


\lich 
The plant an it\ 


on the sand dunes south of Lake 
1906-1911 


were named in honor of Judge Gary 


ivan, 


The city is now part of the urbanized 


area of Chicago. The Gary plant was 
later enlarged and modernized and for 
largest 


] 


L CLOSE 


the world’s 


1959 it 


a long time was 


single steel mill. In was 
second to the Sparrows Point Works at 
Baltimore, Bethlehem 
Steel Corporation, both with about 8 
The Gary 


mill of 


owned by the 


million tons capacity. Works 


was the second large steel the 
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U.S. Steel in the Chicago area 
had 


Harbor in 


tremendous development of heavy manu- 


the first 


one been established at Calumet 


1880,'" thereby initiating the 


facturing in southern Chicago on both 


sides of the Illinois-Indiana state line 
Fig. 1, Inset 1 

In the financial panic of 1907, U. S 
Steel ac quired control of the largest steel 
the South, 


Coal, Iron, & Railroad Company, 


compalhy in the Tennessee 
which 
alter 1886 had started to make Birming- 


ham an Important iron and steel center. 


It was even competing north of the 
Ohio River with pig iron. 

\ steel plant was completed at Duluth 
in 1915 


higher taxes on ore shipped out of Min- 


after threats bv the state ol 


nesota 


This plant, far away from the 


large steel markets, has experienced a 
very modest growth 

The greatest change in the (¢ orpora- 
tion's operations took place In a ten 
vear period from 1928 to 1938, with a 
concentration at the best located and 
most efficient plants 

In 1931 | S. Steel pure hased a steel 


company on the with 


Pacific Coast 
\ngeles and near San 
World 

large 
Utah, 


wartime 
Pacific Coast ,; & 


facilities in’ Los 


francisco Pittsburg 


War II the 


tegrated 


During 
vovernment built l 
steel mill at Geneva, 


to produce steel for the large 


i 
shipvards on the 
Steel was called upon to construct and 
202 million 
1943 
it was sold to the highest 


$7 million dollars 


operate the mill, which cost 


dollars. It went into operation in 
\fter the war 
bidder, | 
1946 

In 1951 


Wtet ited 


1.8 millior 


S Steel, Lor 


1952, U. S 
Atlantic 


tons ¢ apacily at 


Steel built) an 


Seaboard mill of 
\lorrisville, 


Pennsylvania, across the Delaware River 
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from Trenton, New Jersey. Named the 
Fairless Works, in honor of the president 
of the corporation, it was later enlarged 
to a capacity of 2.7 million tons. It is 
the only plant of the U. S. Steel east of 
Buffalo-Johnstown, an area dominated 
by the Bethlehem Steel Corporation. 
The latter company has acquired land 
the southern shore 
in U. S. Steel 
but no steel mill has been built 
here so far. 


near Gary on of 


Lake Michigan ‘* terri- 
tory” 


The large U.S. Steel Capac ity is con- 
centrated in a few plants in even fewer 
steel centers (Fig. 2). Its Morrisviile 
plant has roughly the same capacity as 
the total steel industry of Sweden, and 
Gary equals the capacity of Belgium. 
About 59 per cent ol the corporation's 
capacity is located in Chicago and Pitts- 
)) 


burgh (see map and diagram, Fig. 

Bethlehem Steel Corporation. The first 
', S. Steel, Charles M. 
1903. His health 


broke shortly after the gigantic merger 


president of the [ 
Schwab, resigned in 


in which he had taken an active part. 


In 1904, after a long rest abroad, Schwab 


organized a which 


new company ac- 
quired shipyards and a steel mill at 
Bethlehem in the Lehigh Valley of east- 
This 


the leading American iron producing re- 


ern Pennsylvania. area had been 
gion for about two decades before the 
Civil War, based on anthracite coal and 
local ore deposits. The Bethlehem plant 
had an ingot capacity of 190,000 tons. 
From this small beginning Schwab built 
up a concern which for a long time has 
been second only to U. S. Steel among 
American steel companies. During 
World War I the company acquired a 


rail-producing steel plant at 
Point, built in 1887.*° 


Sparrows 
Chis plant, favor- 
ably located to supply the large Atlantic 
Seaboard the West 


market, vrowing 


P. Blood: “ Factors in 
velopment of Baltimore, 


. Vol. 13, 1937, pp 187 


the Ex NOR 
Maryland,” 


OS 


ic De- 
Econ 


Geogr 


(s;EOGRAPHY 


Coast market, and foreign markets, was 
entirely redesigned to produce a wide 
and diversified group of products. Its 
capacity was expanded seven times in a 
to 1.75 million in 1926.”! 


With a capacity of 8.2 million tons, 


decade tons 
it is now the world’s largest steel mill. 
It is based on imported ores, especially 
from In 1917, Beth- 
lehem Steel bought a large steel mill in 


Latin America. 
Johnstown, and in 1922 it acquired the 
Lackawanna Steel Company with its 
large plant on the outskirts of Buffalo. 
The latter mill had moved from 
Scranton in the Anthracite Region of 
eastern Pennsylvania to Lake Erie about 
the turn the 


been 


of 
of 
ore and the growing markets along the 
Great 


century, to take ad- 


vantage low freight costs for iron 


Lakes while retaining its favor- 
able location for supplying the Atlantic 
Seaboard market. In 1930, two small 
steel companies on the Pacific Coast 
were acquired with facilities in Los 
Angeles, San Francisco, and Seattle. 
Republic Steel, a manufac- 


turer of alloy steels, including stainless 


leading 


and high-tensile steels, is 


tant 
motive industry. 


an impor- 


producer of steel for the auto- 


It was incorporated 
in 1899 as a consolidation of 24 bar and 


forge iron manufacturing companies. 


The present company was formed 


through a merger in 1930, which made 
it the country’s third largest steel cor- 
poration with a capacity of 5.6 million 
tons. In the period, 1935-1937, Repub- 
lic Steel acquired four steel companies. 
It bought the Gadsden plant in 1937. 
Since 1941, the company’s electric fur- 
nace capacity has increased very much; 


it is now largest in the industry. Dur- 


1C, Langdon White and Edwin J. Foscue: 
“The Iron and Steel Industry of Sparrows Point, 
Maryland,’’ Geogr. Rev., Vol. 21, 1931, pp. 
244-258. 
22 Report of the Federal 
Verger Movement, 
ington, D. C., 1948. 


Trade Commission on 
\ Summary Report, Wash 


1 
the 





CHANGES IN THE LOCATION 


ing the war a new steel plant was built 


in Chicago. Sixty-nine per cent of 


Republic Steel's capacity is located in 
northeastern Ohio. 

Jones & Steel Co 
company, its 


he 


was formed in 1902 when two 


Laugh in boration 1s 


an old Pittsburgh roots 


extending back to 1853, present 
company 
firms on opposite sides of the Monon- 
eahela River merged. hey had existed 
with 


Phe 


had a CAP ity of one million tons 


for about 40 vears substantialls 


common ownership. new company 
mill is the only plant that can be 
| the 


Cow Pittsburch, 
limits of the 


irom htowl 
One within the corporate 
steel city. 

In 1912, Jones & | 
mill a miles dow the 
\liquippa, 


ol the Pittsburgh Urbanized 


tughthi completed 


1 new few Ohio 


River at which is now part 
\rea he 
Cleveland 
1942 and in 
small steel plant was bought in Detroit. 


| he last 


shift 


assets ol 


al steel COMpany 11) 
were acquired in 1958 


two AaCqUISILIONS 1 | ite a 


even if it vot a late start to the 
lake metropolises. 
Vationa Stee 


was formed in 1929 by 


merging a steel with a 
it Weirton and one with a plant De 
Plant sites owned. by \ tional 


it ( hic wo a 1c 11) New 


not been utilized so tar 


comp il 


trot 


Steel 


Jerse) have 


wa Sheet 


} oungsto 


pol ited in 1900, vot its present ume i 


1905 One of its Youngstown plants 
1923 and that 
vear the Indiana Harbor (Chicago 


was bought 


Was acquired in same 


mill 


the American 


Steel 


PATTERN OI 
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one-plant corporations, was 


1893 


InCcOrpo- 
rated in 

lrmco Steel has grown out of a sheet 
Middletown, Ohio, built 


around the turn of the century 


rolling mill at 


Before 


entering the steel business. 


the founder, 
George \l. Verity, had been man wer ol 


a steel 
\ftet 


tions, Verity in 1909 decided to build a 


roofing concern tn Cincinnat 


having considered different lo \- 
new, large steel mill in his home town. 
\liddletown is the 


largest and most rapidly expanding of 


The home plant at 


the eight steel mills of the company. 


\rmco is the only steel corporation ap 


proag hing | S. Steel the wide eo 


graphic distribution of its operations. 
It acquired several small companies in 
1917-1937 period. Its ime was 
changed in 1948 from the American Roll 
ing Mill Company to Armco. 

er Ste plant Fontana 


was built during World Wat 


nry Kaiser, who built ships at 


the 


Ssevel ship, irds and badly needed steel 


plates. It was originally planned for a 
\ngeles, but the 


the influ 


tidewater site in Los 
vovernment, probably under 
Pearl Harbor ( 
to lend money 
ited land 

tf of the 2.1 idded 


itv in the 1948-1959 period 


the 


ence ol 


tastrophe, 


retused unless the 


pl init 


some 50 miles 


Was Loe 
\bout 1 


to the « 


million tons 
Lp rede 
were iy the 


form ot basi OX 


vel Of! 
LD-capacity.2> Coal is hauled 810 


Sul 


miles nvside, h, and some 


irom 
uso from Oklahoma, ; ot 1300 
the | ivle 
164 miles distant The 
ilso owns other ore deposits nl 


Los At 


al factor for his plant 


miles Iron ore comes trom 


\lountain Miie, 
COMpal 
the \loj ive Desert east ol 


\\ iter 1S a 


by recirculating the water it i possible 


veles. 


Crithe 
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to keep down the requirements to a 


small fraction of what is usually con- 


LD- 


the low 


sidered to be necessary. The 


process has further reduced 


coal requirements which is of great 


importance as Fontana has to pay the 
freight charges on coal of any 
The 


this plant is its location close to Los 


highest 


major steel mill. trump card ot 
Angeles which represents about one-half 
of the steel consumption of seven West- 
ern states. This advantage it would 
have had, of course, even if it had been 
located on tidewater. 
Colorado Fuel & Iron (chief plant at 


Pueblo, Colorado; smaller plants at 


Claymont, Delaware; Buffalo and Roeb- 

ling, New Jersey).?° 
Wheeling Steel 
McLouth Steel 

LD- and electric furnaces 
Ford Motor (Detroit 


Steel (Farrell) and 


Ohio). 
Detroit, 


(Steubenville, 


(new mill in 


Sharon Youngs- 
town). 

Pittsburgh Steel (Monessen 

Detroit Steel (Portsmouth, Ohio 
City Steel 
suburb of St. Louis 
Steel 


Granite (Granite City, 


Cruc 1ble | merica 
(chief plant at Midland, Pennsylvania; 
New York 
the latter is 


Company of 
smaller plants at Syracuse, 
and Harrison, New Jersey; 
10,000 


shown on the maps. It 


smaller than 


tons and is not 


is the smallest 


plant listed, the only one left out be- 


cause ol size 


International Ilarvester (Calumet area 


in Chicago 


leme Steel (new L.D-mill in Chicago, 


Cincinnati- Newport 


THE LEADING CANADIAN STEEI 


COMPANIES 


kour companies dominate the Cana- 


dian steel production: the Steel Com- 


pany of Canada (Stelco) and 


Dominion 


This plant is shown as unc 
1, with small decrease on Fi 


(;EOGRAPHY 


Foundries and Steel Company (Dofasco), 
both with plants at Hamilton, Algoma 
Steel Corporation at Sault Ste. Marie, 
and Dominion Steel and Coal Company 
(Dosco) at 


about 90 


Sydney.*° They produce 


per cent of Canada’s steel 


ingots. Almost all of the remainder is 
produced from scrap in electric furnaces 
at seven small mills at Hamilton and 
six other places (Fig. 1). 

Stelco was formed in 1910 by merging 
five small Ontario companies. The com- 
pany owns coal mines in West Virginia 
and Pennsylvania, and iron mines in 
the 


largest steel producer in Canada, ac- 


Minnesota and Michigan.*! It is 
counting for almost 50 per cent ol the 
total The 


blast Hamilton in 


Canadian capacity. first 
furnace was built in 
1895, mainly because of tax concessions 
offered by the city, and two years later 


Now 


Hamilton has the same advant wes as 


i steel mill was constructed. 


other steel centers with a coastal loca- 
tion and a situation close to the market. 
\t least 60 per cent ol the steel is sold 
south of a line from just east of Toronto 


to Sarnia, where most of Canada’s 


automobiles, farm machines, and domes- 
tic appliances are manutactured. 
Dofasco, enjoying the same locational 


advantages as Stelco, was formed in 


1917 and became a _ fully integrated 
1951. In 


has been the fastest growing Canadian 


steel mill in recent years it 


steel company. 
‘| he 


Canada have peripheral locations. 


two other steel corporations in 


The dis 


dustr 


ission of the C 
heavily Ol i 
has the same 
is followed in the present study 
The Geography of the C 
Industry,’ Econ. Ge 


163. 


inadian steel in 
paper by Donald 
company ipproach 
Donald Wert 
idian Iron and Steel 
og., Vol. 35, 1959, pp. 151 


di iWs 


Kerr, which 


materials for the 
in both directions over the 
The direction of 
tr insportation 


Raw steel industry move 
national boundary. 
shipments depends not only on 
costs and c.1.f. prices, but 
on ownership of mines. American companies 


also 


ind Canadian firms have 
uted States 


own mines in Canada 


icquired mines in the | 
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Dosco is one of the vreatl industrial em- 
pires 1n Canada, employing over 30,000 


people. Its steel operations at Sydney 


ire only one part of a complex including 


coal, iron and limestone mines, ship- 
vards and shipping, as well as numerous 
rhe 


1928. It can 


be traced bac k through several mergers 


steel fabricating mills. present 


company was formed in 
to some small companies which began 
fields of 
eastern Cape Breton Island during the 


Coal 


smelting iron ore at the coal 


nineteenth century. from. near- 
a rather 
hauled by 
ships from company-owned 
Bell Island (Wabana) off 
otf Newfoundland. 


Svdney in the early 


by compahy mines makes poor 


OK. Iron ore is compally 
mines on 
the east coast 
The steel plants il 
vears of this century 
specialized on rails (: 


\fter World Wat 


fell off greatly. 


. Sparrows Point 

| the demand for rails 
Subsidiary plants manu- 
steel 


facturing various 


products were 


eradually acquired in’ the Canadian 


Belt, and 


large share ol 


\lanufacturing these plants 


now absorb a the 


pro- 
however, still very 
1O per 
The Syvdnev 
mill has the poorest location of any in 


North 


is by tar the most important for all mills 


duction. Rails are, 


important, accounting for about 


cent otf total production 


\merica as the domestt market 


Svdney is the slowest the 


vrowineg ol 


yg four’ Canadian plants. Becaust 


the economy of the 


Nova 


vovernment 


of its importance in 
‘underdeveloped ”’ scotia it is 


unlikely that the 


would 
ever permit this mill to be closed down 
Sault Ste. Marie is 


also off center and its location is similat 


\leoma’s mill at 


to that ol 
built in 


the Duluth plant It was 
1902 as a 


ol personal 


result 


initiative to develop electri 
the St. 


power On 

\ pulp mill and 
had 
the 


\Mlary’s River 


a ferro-nickel plant been built a 


few vears earlier, and ferro-nickel 


industry was stimulated by the dis 


covery ol ore at Michipicoten, 120 miles 
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to the north, and the construction of the 


steel mill. The demand for 


rails on the 
prairies led to an expansion of the steel 
facilities. The mill now uses primarily 


The Michi- 


picoten was closed from 1921 to 1939 


American ores. mine at 


Because of its 
the 


but then was reopened. 
high 


mands a high price, and the company 


Manganese content ore com- 


sells most of it on the American market 


and imports cheaper \merican ores 
Rails are still an important item on tl 
production program. The company has 
specialized on products which are not 
Hamilton 


products in 


manutactured at and can sell 
Manufacturing 

Che Mannes- 
recently built a 
plant at Sault Ste. Marie, the first large 
This 
was a result of the postwar development 


in the Canadian oil 


these the 
Belt and ship by water. 


mann Tube Company 


consumer to locate near the mill. 


industry in the 
Prairie Provinces 
the Mont- 


now the largest deficit region 


In the future it seems that 
real area, 
for steel in Canada, will become a steel 
center. Stelco is building a small pipe 
mill at Contrecoeur, 30 miles northeast 
otf Montreal on the shore of the St. Law 
Dosco will build al 


rence River. rolling 


mill at the same place and, eventually, 
i steel plant. 
SMALI 


STEEL COMPANIES 


IN ANGLO-AMERICA 


Companies with less than one million 


tons ¢ 


ipacity have 9 per cent of the 


the | 


to one million tons, 


capacity in nited States. Chose 


halt 


one-plant 


ol one 


most ot 


them 


corporations, iccountl 


for by far the largest part of this capac- 


ity. Plants of this size would be con- 


sidered large in many countries in 


Europe 
The many small, scrap-based electric- 


furnace mills scattered over the conti- 


nent, with capac ities of 25 to 100 thou- 


sand tons, 


account tor an imsignificant 
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share of the total capacity. The plant 


at Jackson, Mississippi, may illustrate 


the reasoning which underlies several 


such plants. Birmingham is the nearest 
competing steel center. The freight rate 
for steel from Birmingham is 8 dollars 
per ton. For scrap the rate to Birming- 


ham is 6 dollars per ton. Electric power 
rates in Jackson compare favorably with 


A sur- 


vey had indicated that Mississippi was 


rates in the surrounding states. 


using 60 to 70 thousand tons of steel a 


year, which could be produced on a 


small bar mill.*? The economy of scale 
in Birmingham thus apparently was out- 
weighed by savings in freight costs, at 
The 


Jackson company was financed by the 


least for the Jackson market. 


sale of common stock and debentured 


bonds to residents of Mississippi. 


SIZ 
IN STEEI 


COMPAN\ AND INNOVATIONS 


TECHNOLOGY 


In the United States the most striking 
technological innovations seem to have 
been introduced not by the gigantic U.S. 
Steel with its tremendous resources for 
research and experiments, nor by the 
second the 


sive Bethlehem Steel, but by companies 


largest corporation, expan- 
of second or third magnitude. 

The most important innovation of the 
1920's, the continuous rolling mill, was 
Rolling 
Mill Company, now Armco, at its Ash- 
(AS) plant in 1923 and perfected 
at its Butler (BU) plant in 1926 (Fig. 1 
Tabie-i). 14 
adopted by the industry under licenses 


In 1954 10 


introduced by the American 


land 


and was immediately 


from Armco. about wide 


continuous hot-strip mills were in op- 


eration in the United States, with an 


aggregate capacity of 40 million tons. 


Republic Steel became a_ leading 
> Letter from Mr. W. H 
Mississippi Steel Corporation 

The Making, Shaping and 1 t f Steel 
United States Steel, Seventh Editi Pitts 
burgh, 1957, p. 587 


Stewart, President, 
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the 
1930’s by absorbing companies special- 


manufacturer of alloy steels in 


izing in 
This 


pressure smelting,’ 


this rapidly expanding field. 


company also pioneered “high- 
an innovation that 
reduces the amount of fuel required in 
the blast furnace and increases the re- 
covery of iron from the ore.*4 

In the 1950’s the steel industry en- 
tered a new revolution in steel making 
time since 


For the 


the 


techniques. first 


the end ol 


steel 


The 


put 


last century new 


processes have been developed. 
basi -Oxyeell process, commercially 
for the time in 


into operation first 


the small Austrian steelworks at Linz 
and Donawitz in 1952 after three years 
of experimental production, is the most 
important of these. Usually referred to 
as the L.D-process, it is rapidly becoming 
a major steel making technique all over 
LD-steel in Anglo- 


America was made at Dofasco’s plant at 


the world. The first 
Hamilton in 1952 and commercial pro- 
1954. 
“bie 
(see 
The McLough Steel at Detroit 


produc tion 


in 


the 


duction was. started here 


Dofasco is the smallest of 
four’ steel companies in Canada 


p. 110). 


started without previous 


pilot plant operation the same. year. 
Detroit 
L_D- 
Five years later there 
(at 


Linz, Donawitz, Hamilton, and 


were the only steel centers with 


capacity in 1954. 
were two Canadian Hamilton and 
Sault Ste. Marie 


(Detroit, Pittsburgh, Fontana, and Chi 


and tour American 


cago) steel plants with combined LD- 


and 4.0 million 


1959 


capacities of 1.1 
In 


ingot capacity for LD-steel is over ten 


tons 


respectively. the total world 


million tons. IKXaiser Engineers, the 


E. B. Alderfer and H. | 

American Industry, Se 
York, 1950, p. 60. 
C. R. Austin: “Oxygen Steel in the | 
States,"’ Iron and Steel Engineer, Vol. 33, 
64—68. 

6L-D Proces Vewsletter, Kaiser Engineers 
Division of Henry J. Kaiser Company, Oakland, 
February 27, 1959. 


Michl: Econ 
Edition, 


NICS 
ond New 
nited 
1956, 


pp. 
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authorized licensor in the United States 
for the process, act under arrangements 
with Brassert Oxvgen Technik of Zurich, 


Switzerland, which owns and controls 


the basic patents. They forecast that 


world LD-tonnage will account for 3: 


the total steel making 


1965: 


per cent ol 


capacity by it will approach 120 
million tons.*7 
The Swedish 
oped at Domnarfvet by Professor Iall- 
the 


Kaldo devel 


process, 


ing, and German Rotor process, 


developed at Oberhausen, both similar 


to the LD-process, have not vet been 
introduced into Anglo-Ameri a 
In 1959, Jones Xx 


only 


Laughlin was the 


one of the eight largest steel com- 


panies making basi oxvven steel at 


\liquippa, Pittsburgh his company 
had decided to start construction of the 
two largest basic oxvgen furnaces in the 
world at its Cleveland pl int in the sum- 


mer of 1959, They are expected to 


produce 160-ton-heats and will have an 


annual capacity of 1.2 > million 


ight 


nhaces, 


tons. 
adjacent 175-ton open hearth fur- 
1924, will be de- 


the eight 


construc ted in 
Also 


largest companies (e 


activated.*® other ol 


g., Republic and 


\rmco) are actively interested in build- 
ing basic oxygen furnace capacity 


What are 


acceptance ol 


the reasons for 


the rapid 


the new process, which 


had to await the innovation of 


bulk 


manufacturing? 


recent 


producing methods in oxygen 


( heap oxygen is also 
used in conventional steel processes, but 
the new converters are specially designed 


for this technique The ID-convertet 


seems to be more economi al than con 


both 


ventional steel processes, in con 
Letter from Mr. R. A 
Publ 
Henry J. Kaiser Company, 
* News Release, \pril 30, 1959 
\dvertising Department, 
Laughlin Steel Corporation, Pittsburgh 
The Ne York Times, June 14, 1959 


Bateman, Ma 
ig Division of 
March, 1959 

Public Rela 
Jones & 


Relations, Kaiser Engineers 


trons ind 
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struction costs and in operating expendi- 


tures, and it has a greater versatility 


than the open-hearth furnace prevalent 
in Anglo-America. For 
800,000 


a capacity of 


tons a vear the investment in 
1.D-furnaces has been estimated at 13 
to 15 dollars per annual ton, in electri 
furnaces at 18 dollars a ton, and in open 
This is exclusive 


LD 


furnaces. 


hearth at 33 dollars 


of oxygen generating facilities for 
and power stations for electric 
Comparisons between open hearth and 
1.) are 


charges. 


complicated by differences in 


Oxygen furnaces operate with 


t maximum of about 30 per cent serap 


and often much less, whereas open 


hearth charges have in. recent peak 


periods averaged about half scrap and 
half hot metal. If the extra coke oven 
ind blast 


LD is 


furnace ¢ ipacity needed for 


considered, the overall invest 


ment for a completely new mill would 
be roughly the same for LD and open 


hearth But as found in this study, 


new mills are exceptions ind additions 


to existing plants ‘are the rule. For 


mills that can increase pig iron capacity 


at low cost the oxveen process offers 


clear-cut capital savings 
Steel announced 


Republi recently 


had 


vation, producing steel strip from iron 


that it an even more radical inno- 
powder and thus eliminating coke ovens, 
blast furnaces, steel furnaces, and bloom- 
ing mills, on an experimental stage in 


Cleveland. \ 


commercial plant will not be 


its research center at 
built lol 
five or six years, but such a plant would 


cost only 


10 to 50 per cent as much as 


installations used in the conventional 


melting Similar experiments 


Dom- 


i 


process. 


have been under way in Europe 


narfvet, Sweden) for about five vears 
G. |. McManus: ‘‘Low Capital Cost Spurs 
Swing to Oxygen Steel,’ The Iron Age, Vol. 181, 

1958, pp. 55-58. 
1 The Ne York Times, 


June 19, 1959 
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THe FUTURE 


It is too early to forecast the influence 
of these innovations on the future loca- 
the 


tion 


pattern of Anglo-American 


steel industry. It seems, however, that 
the pull of iron ore will increase, that of 
This 


does not mean that peripheral ore fields 


coal will continue to decrease. 


and shipping ports for ore will get most 
of the new steel capacity. It 
likely that 


tions (large markets) with coastal loca- 


is 


more 
the large urban agglomera- 


tion (cheap iron ore) will be the bene- 


ficiaries. The tendency of making steel 


to more and more exacting customer 


specifications, sold on a hand-to-mouth 


basis, will probably be strengthened by 


the great versatility of the L.D-process, 


by which steel is made in relatively 


small heats in a very short time. 


(;EOGRAPHY 


The 


continue to work; it 


law’ -ot 


will 
that 


industrial inertia 


is not likely 


the steel pattern will undergo any 


revolutionary changes in the next dec- 
ade. It will probably continue to change 
primarily through differences in growth 
than by additions of 


rate rather 


Hew 
steel plants and closing down of old ones. 
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FARM CONSOLIDATION AND IMPROVEMENT IN 
THE NETHERLANDS: AN EXAMPLE FROM THE 
LAND VAN MAAS EN WAAL 


Audrey MI. Lambert 


Dr. 


ics and Politica 


Lambert ts 
Se lence. She 
and was able to study several o 


in the neld 


k the many problems confront- 
ing west European agriculture, 
those of the very small farm 

too small to provide the farmer and his 
family with a ol 


reasonable standard 


living—and of the fragmented farm, with 
its plots and fields widely scattered, are 
the 


mentation, 


among most intractable. Frag- 


whether due the 


the 


to per- 


sistence ol medieval open-field 


pattern of strip cultivation, to piece- 


meal reclamation from the waste in 


past centuries, or to the systems ol 


land inheritance or tenure prevailing 


currently or in earlier times, is a serious 
obstacle to efficient 


farmers must spend much time travel- 


larm management 
ing between the village and the various 
plots, or between one plot and another. 
farming in 


land 


tends 


The quality of the suffers 


furthest 
be 


vlected while that closer at hand is too 


consequence since the 


from the homestead to ne- 


frequently cropped. Chere also 


are 
difficulties of drainage and access. 

In 
tation of holdings persists attempts are 
In 


3ritain, parliamentary enclosure in the 


late 


most countries where fragmen- 


now being made at remedial action. 


eighteenth and early nineteenth 


led 


ethicieneyv, but 


centuries to increased agricultural 


at the cost of considerable 
Many 
their 


social upheaval and distress. 


small owners were forced to sell 


has traveled x 


the 


Lecturer in Geography at the London School of Econom- 


idely in the Netherlands 


country's reconstruction problems 


plots because they were unable to afford 
the high cost of road-making, fencing, 
allotments 
ol 


same 


small 
the 
at 


these 
added 


farms, 


and drainage: 


were then to lands the 


larget while the time 


some landlords took 


the opportunity 
the 


to 


to throw together smaller farms 


In their possession make 


larger 


and more economic agricultural units. 


Numerous small farm owners and 


tenants were thus impoverished or dis- 
possessed 

\lodern vovernment policies seek to 
the consolidation of 


obtain benefits of 


scattered holdings while avoiding such 


The 


plans differ greatly in their scope. 


consequences. various national 
Thus 
in Belgium little more is attempted than 
an exchange ol parcels to facilitate farm 
Nether- 
lands consolidation generally forms part 
ol 


construction which attempt to take 


management, whereas in the 


of coordinated schemes rural re- 


into 
account the well-being the 


ol entire 


rural community. Sociological consid- 
erations are often as important as the re- 
technical 


be 
to 


illocation of the land and any 


improvements which may intro- 


duced. Thus agencies seek foster 


the development of community con- 


to 


sciousness among the farmers, and 


hasten the breakdown of the physical 


and intellectual isolation of the rural 


ire. 


is 
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PHeE PROBLEM IN THE NETHERLANDS 


It has been estimated that in the 


Netherlands all 


farm holdings are either too fragmented 


over 75 per cent ol 


or too small for rational economic man- 


agement.' Therefore, in a country with 


a rapidly increasing population on a 


very small surface area and with a 


growing number of young farmers who 


are unable to find a farm to rent ot 


buy, it is essential that the fullest and 


most intensive use be made of all agri- 


To this end the Nether- 


government 


cultural land. 


lands has sought to 


en- 
the 
various ministries cooperate in the Cen- 


tral Committee for Land and Water Use 


courage farm consolidation, and 


under the presidency of the Director- 
General of Agriculture of the Ministry 
ot Agriculture, Fisheries and Food. 
The executive body is the Government 
Service for Land and Water Use (Cul- 
tuurtechnische Dienst together with 
a variety of special agencies which exist 
to deal with specifi 
the Reallotment Commissions 
for Zeeland and Walcheren (Herverkav- 
elingscommissies Zeeland en Walcheren 

the 
ol 


ting), 


aspects or areas, 


such 


adds 


Foundation for the Development 


Jasin-Soil Areas (IKKomgrondenstich- 
and the Government Advisory 
Services (Rijkslandbouwvoorlichting- 
Close 


the 


dienst). contact is also main- 


tained with various 


highly spe- 


cialized departments of the State 


1 The Verslag over di 1 

1957, the Hag ie, 1959, | ible » p- 
gives the number of agricultural and horticul- 
tural holdings as 314,000 o i cultivated 
ot just 2.3 million hecta iverage olf 
barely 7.5 hectares per holdi Of the ex- 
clusively agricultural holdings, approximately 
30 per cent are from 1-5 hectares, a further 30 
per cent from 5-10 hect d 25 
from 10-20 hectares in 
cent of all 


acres) or less in size 
The Ministries 

Cultuurtechnische 

\griculture, 


tion, L1i¢ ilso 


Landlt uu land 


ou 375, 
area 


over! res, < 


ires a per cent 
extent Thus 8&5 per 
farms are of 20 hectares ibo 50 


represented on the Cent 
Commits clude 


Housing, Transport nd 
the Treasur 1 ome 


those of 
Educa 
Othe 


(;EOGRAPHY\ 


\gricultural College (Landbouwhoge- 


school) at Wageningen. 

1924 
when the Dutch parliament first granted 
the 


Farm consolidation began in 


to. this, 
Nether- 


method 


Prior 
the 


lands were negligible, the only 


necessary powers. 


consolidating activities in 
then being the exchange of plots by 
mutual agreement of the farmers, which 
in 
1924 
reallotment 


was practicable and occurred only 


But 


1958, 


instances. between 
3), 
ind farm consolidation had been com- 
ot 
the latter date was in 
200,940 
hectares (of which 36,800 hectares were 


isolated 


and December 


pleted for an area 125,600 hectares 


Fig. 1), and at 


in a further of 


progress area 
being dealt with under special acts for 
the Zeeland Walcheren 
devastated by the sea floods of Febru- 
1. 1953 


are: in and 


is 
ary In addition, requests had 
for the consolidation 
1,213,400 making 
i total of 1,539,940 hectares or over 
of the land 
Application for land con- 
al 
the owners and occupiers 


been made ot a 


further hectares, in 


all 


50 per cent available for 


igriculture. 


solidation has to be made by least 


one-fifth of 


in the area concerned. If a scheme is 


then devised and approved for a gov- 
back 


the inhabitants of the district, who vote 


ernment subsidy it is referred to 


shall be 
At the present time the Min- 


to decide whether it under- 


taken. 


istrv of Agriculture has received so 


many 
that, 


applications for consolidation 


with the resources in men and 


money currently available 


(including 
be tackled 


only in those districts where farm con- 


\merican aid work can 


solidation and improvement are most 
urgently needed. 
While such 


the undertaken 
for limited areas only, the Netherlands 


fundamental changes in 


rural economy Can be 


Agricultural Advisory Services have 


established some 36 pilot schemes for 


demonstrating methods of agricultural 
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Farm consolidation in the Netherlands 
Position at 31st. December 1958. 


tpe-_S 


a 


a 


» <tt 





Fic. 1. Farm consolidation in the Netherlands. Key: 1 
in progress; 3, consolidation completed; A, Amsterdam; G, Gro 
\fter data in Jaarw 12 1958. of the Centra C ' 


d il 


improvement which can be applied there are the areas where the mere 


more widely in) regions that, lor one application of modern practices and 


reason or another, are backward in sound systems of farm management 


farming practice. These pilot areas to- would lead to a larger financial return 
vether cover more than 200,000 hectares for the farmer; second, those where a 


and fall into three broad groups. First, radical improvement in farming condi- 
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tions 1s 


necessary and financial assist- 


be 
required; and third, the regions where 


not 


ance from government sources will 


only the conditions for agriculture 


but the entire 


economy need to be 
overhauled if improved living standards 


are to be achieved. 
AN AREA REQUIRING RURAI 
RECONSTRUCTION 


back 


heav\ 


The basin-soil or swamp areas 
allu- 
inside the levees or dikes of the 


Waal, Maas fall 


within the second category noted above, 


(komgronden) of 


clay and 


vium 


lower Rhine, and 


for they 


formed a large tract charac- 
highly 
100,000 


sively exploited pastures. 


terized by fragmented farms, 


with nearly hectares of exten- 


The need for 


farm consolidation and improvement, 


with more intensive use of the land, was 


apparent here, and schemes of rural 


reconstruction in hand for the west- 
Maas en Waal 


of the 


the Tielerwaard. 


are 


ern Land = van and 


the neighboring Bommel- 

In the 
last and by far the largest of the three 
the 
holdings and the building of 


number of 


areas 


erwaard and 


areas, reallocation § ol 250 


some 

in equal 
new farmsteads is planned, 
alread, ad- 
vanced in the other two. “SIX new 
the 
3ommel}l- 


Land 


last-named 


while development is far 
Fifty 
farmsteads have been erected in 
central basin-soil 
96 in 
Waal. 
lving between 
Dreumel, Puiflijk, 
2b 


important 


ireas of the 
the western 


Phis 


the 


and 
Ma is en 


district, 


erwaard 
Vall 
villages ot 
\laas- 


most 


Leeuwen and 


bommel] of 


| ig. is one the 


advanced and of 


the pilot 


areé and has thus been selected for 


is 


special study in this paper as an example 


of the methods employed in rural re- 
construction and land 
the Netherlands. 

This interfluvial region of some 8400 
built 
the 


consolidation in 


hectares, up ol debris brought 


down by rivers Rhine, Maas, and 
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Waal, was formerly subject to frequent 
floods. Where the current was checked 
near the river banks the coarser sandy 
materials were dropped 


belts 


Fig. 2a) to 


form otf levee soils 


(stroomrug- 
gronden), while further from the main 
channels finer silts were deposited to 
form the heavy basin-clay soils of the 
interior (komkleigronden). Between 


these two occurs a varying 


width where the lighter levee soils over- 


zone ol 
lie the basin-clays, and within the cen- 
tral basin oceasional ridges of sand or 
On these 
the 
dikes lay the farms, villages, and roads, 


sandier clays are found. 


ridges and more especially beside 


for even after the region was diked in 
the Middle 
transforming 


the 


Ages floods still occurred, 
the 


winter 


interior into a lake 


during so that the heavy 


clay lands were devoid of settlement. 


Where dike bursts have occurred, 
of alluvium 


patches (overslaggronden 


remain and provide areas suitable for 
horticulture, while in a few places small 
patches of Pleistocene sands outcrop. 
Beyond the dikes the marsh soils (1/ter- 
waardgronden) extend down to the main 
streams and are still subject to annual 
flooding. 

Betore 


the ol 


struction was undertaken, farming was 


program rural recon- 


generally backward and farm incomes 


low by comparison with similar dis- 


The rivers which had 
had 


isolate it from other parts of the coun- 


tricts elsewhere. 


built up the area also served to 


trv, and the ringing levees made drain- 
age of the interior kRomgronden difficult. 
Parts the 


Ww aterlogged 


basin-clay 
the 


ol country were 


whole vear through 


and overgrown with swamp horsetail 


Equisetum palustre) and other plants 
eattle. 


tions of the Romgronden were inaccessible 


unsuitable for dairy Some por- 
for several months each year and could 
be used only for haymaking or as pasture 


for horses and young cattle. The par- 
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Principal Soil Types 


for areas between Maas & Waa 


) 


FIG 
vaardgronden 
soils (Romkle 
ttlemer 


western | 
nden 

ids; 6, 
lement 
ircas 1m 


the 


mn ‘ 


struction i 


Rural recor 
) levee soils 
nden Pleistocene 
8, main dike 9, chief sett 


1951; 11, basin-soil 


gs erected i not tos 


5 sal 


t soils; 


in Iprove 


13 


In existence 
buildi peri 


electrical pumping on i 


«l 


the \Jiniste im 


nd vener ilized trom | 1 of 
technische Dier d the 


cels of the individual holdings were also 
widely scattered, some plots lving over 
five miles distant from the farmhouse, 
which, situated on the dike flank, 


had land 


adequate farmyard. 


otten 
about it 
The 
the general back- 
ol 


insufficient for an 


state of the 


farmhouses reflected 


wardness and economi the 


Many 
habitation 


poverty 


area. were unfit for human 


\loreover, the outmoded 


design of the farm buildings obstructed 
all 


ivement. 


attempts at scientific farm = man- 


Che isolation and poverty were agai 
The 


IN) 


reflected in poor soc ial conditions. 


population (approximately 16,700 


1954) was educationally backward and 


while primary schooling facilities wer 


reasonably adequate, few children went 
\Mlany 


\ luc 


on to centers of higher education 
did 


advanced 


families 
ol 


not 


appre iate the 


more study, even at the 


Landbouwhogeschool, and preferred to 


have their children earning or working 


the family holding. This negative 


on 
attitude also resulted 1) new ice is pene- 


Ul iting into this region more slowly and 


1:50,000 map of the 


IMPROVEMENT 


and van Ma 


3, lever 


r water control of the 
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settlements and Roads 


2 Mis 


ing basin-cl 
ts ested 
] reconstruct etalled ro. 
ind 1956 inclusis 1? ew tarm 
netalled by 1956; 14, new 
5 in dra Compiled 
ndbour n Voed Cultun 


1 


soils over! 
ike-burst spill 
ites before 1 

| betwe 1953 
maids built or 


whole are 


aad 

ids 
} 

th 


15, ma 


the value of farmers’ 


ol 


cooperatives ali 
\dy sory 


less appreciated 


the Government Services 


being much than in 


other, more favored districts 


PLANNING AND EXECUTION 


SCHEMI 


rit 


Rural reconstruction work started 


in the basin-clay districts of the 
I ind Maas en Wa il 


but yreatest advances 


western 
1945, 
the 
\ct 


total 


\ 


an about 


the awaited 
passing of the Land Consolidation 


he 


Besides 


of 1954 which made possible t 
ol the irea 
and 
reconst rue tion 
of undersized 


and 


together 


reorganization 


improving the shape compactness 


ol involved the 


farms, 


amalgamation holdings, 


water control, soil improvement 


( le 


farmsteads. 


schemes, with slum irance 


ind the building of ew 


Such bevond 


schemes were obviously, 
the limited means of the farmers them- 
therefore, 


ol 


selves and much thought was, 
and form 


ind 1 


improvement 


viven to the amount vOoVv- 


ernment 


of the 


subsidies he proportion 


which the 


COSIS 





120 | CONOMIE 


peasants could reasonably be expe ted 


to pay. 
the 
scheme required careful integration of 
the techni il, 


The planning and execution of 


social, and economi 
The 


to 


secC- 


tions of the work. 


initial phase 


research. A 


Was 


was applied mainly 


detailed physical survey made of 


soils, micro-relief and drainage, natural 


vegetation, and climate; the suitability 


of various crop strains and rotations 


was assessed and the types of manures 
and artificial fertilizers required to pro- 


duce a good soil structure were in- 


vestigated. These researches were 


closely linked to those of the agricul- 


tural economists, studving the size and 
type olf tarm (arable, pastoral, or mixed 


most suited to the 


area, and the most 
economical and convenient form of farm 
buildings which would enable the farmer 
to draw the greatest financial return for 


At the 


conditions were being surveyed 


his labor. same time housing 
to dis- 
cover to what extent slum clearance and 
improvements in services, such as water 


In 


social 


and electric ity supply, were needed. 


addition the character of the 


groups within the area was_ studied, 


since knowledge of these groupings, 


whether based on the family, on religion, 
or on identity of employment, formed 
the basis for the designing of the tvpes 
of accommodation required and the pat- 
tern of settlement 

Resear¢ h alone Was not el 


Phe 


depended, in 


iough. 
success of the whole plan 


the last resort, on the active cooperation 


of the local population. A < impaign 


ol 


propaganda and persuasion, con- 


duc ted by means of le tures, cis ussions, 


films, leaflets, and 


numerous individual 
In SOE districts 
aged parents to contin 
when the eldest 
agement of the farn 
therefore, to provide 
for 


houst 


modation the so 


his parents 
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conversations over a period of many 
months, sought to convince the popula- 
tion, conservative in many of its farming 
practices and in its ideas and customs 


generally, of the value to them of so 


great a break with their traditional 


farming methods and such a radical 


change in their whole wavy of life. For 
this reason the help and advice of the 
most influential members of each village 
was assiduously sought since their atti- 
might that of the whole 


tude swa\ 


In 
proach resembles the parallel procedure 
in the Danish Folk High Schools during 
the 


community. many ways this ap- 


great changeover in. agricultural 


emphasis from wheat to dairying in 


nineteenth-century Denmark. 
the initial 
research a preliminary plan of the lay- 


Upon the completion of 
out of roads, canals, and drains, and of 
the reallotment of the parcels was drawn 
up and submitted to the inhabitants for 
their approval. Once the general con- 
sent for the pooling and reallocation of 
the land had been obtained, the ( rovern- 
Service for Land and Water Use 
block §-10,000 
hectares between the villages of Wamel, 
Puifliyk Altforst. The 
the number of under- 

that 
be bought out. A 
to sell 
others were offered holdings or employ- 
the North-East 


while 


ment 


took over a of some 


Dreumel, and 


need to reduce 


sized farms meant some of the 


inhabitants had to 


few were willing their farms; 


ment in or East 


Flevoland 


into 


new 


polders, vet others 


went industry. Some emigrated 
to the manufacturing centers, but others 
industries 
Altforst 


the brickworks along the Waal, whose 


found work in small local 


such as the glassworks at and 


development Was encouraged to help 


in the absorption of surplus rural labor, 


especially the rural youth for whom 


there was no place on the land. 


The major constructional works were 


begun in 1952 with the building of a 
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main drainage canal and pumping sta- 
tion for the water control of the whole 
area, and the construction, on beds of 


specially transported sand, of a net 


work of metalled roads into the basin- 
clay areas. Upon the completion of the 
canal, in 1953, and of some of the access 
roads, the reclamation of the komgronden 


This 
the 


was begun. work was 


had 


vill wes 


pioneet 
who 
dike 


farms in the basin-clay 


undertaken by farmers 


volunteered to leave the 


for new regions, 


and was carried out entirely under gov 


ernment supervisiot Drainage ditches 


up to six feet deep were dug between 


the individual farms by special plows 


drawn by three tractors in tandem, and 


the fields were then leveled and plowed 


several times 


Where 


fraction in the soil exceeded 80 per cent 


deeply the clay 


the former reeds and unpalat ible marsh 
plants were replaced by selected grasses 


and white clover; the lighter tracts with 


less than 60 per cent clay fraction were 


put to arable use, the principal Crops 


being beet and cereals, while the use, 


whether arable or pasture, ol the inter- 
mediate group of soils with 60-80 pet 
clay 


cent fraction depended primarily 


nid 


In the fields tile drains were 


on the local peculiarities of reliet 
drainage. 
used so that few ditches interrupted the 


lands of the individual holdings, and 


this, combined with the new layout in 


rectangular plots, now facilitates me 


chanical methods of tillage and the use 


ot electric fencing for controlled grazing 
of the pastures. 

\s rec lamation vot under way an in 
tensive educational program was started. 
Both mass and individual methods ol 
used by the 


Othecers: 


instruction were Gover! 


ment Advisory hundreds of 


visits were paid to the farmers’ homes, 


and by 


them to 


vocational training by classes 


vroup dlis« ussions intre rue ed 


new technical methods, while their wive 


were viveh Courses in home economics 
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2 


tOpics. By the 


farmers and their wives were prepared 


and allied this means 


for the changed conditions they would 
find 


homes 


when they moved into their new 


The first of the new farms was 


occupied in June, 1954, and, thereafter, 


as the komgronden were gradually re- 


claimed, the volunteer farmers were 


moved, one by one, from the dike vil- 


Cal h 
Che 


vacated were, when in 


lages out to their new farmsteads, 


erected in the middle of its lands 


farmhouses they 
vood condition, used to house laborers 


from the worst slum-hovels, or, if un- 


suitable for 


housing, were transformed 


into shops, yaravges, etc., or, in extreme 


cases, were pulled dow} 
Within the basin-clay ree 


the new farms occupies a 


ons each of 
compact, gen- 
erally rectangular plot of land, with a 


rhe 


combined farmhouse and farm buildings, 


narrow lrontave on the road. 


with the farmyard, midden, and silage 
pits, stands in a small varden and veve- 
the Behind 
helds back 


harrow 


table plot near road the 


farmstead the stretch into 


the basin-soil areas in a strip, 


divided from the neighboring farms by 
elec tru 


ind 


shelter belts provide some protection 


dite hes and trom each other by 


Occasion il 


fencing. hedgerows 


while shrubs and truit 
Within 


use of the land tor 


for the livestock 


trees screen the farmhouse 


each holding the 
il ible crops or pasture depends mainly 
these ire 


laid 


farmstead to 


on the soils; since most of 


‘avy some farmers have paved 


cartwavs trom. the the 


limit of their holdings so that farm 


| ] 
machinery has eas\ iccess to all parts 


it all seasons of the veat 


RESULTS 


\laas en 


irom 


iF the western Land van 


Waal the new 


Lo 15 


larms range 1 size 


hectares ‘n hectares was 


originally thought to be sulficient to 


ensure an adequate living for the farmer 
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and his family, but experience’ has 


shown that holdings of this size are too 
small and give the farmer a net income of 
5000-6000 Dutch ir 


(approximately 1400-1700 dollars), 


only florins a vei 


which is about the same as the earnings 
of a skilled farm laborer in that district. 
In view of this, the plans for the Tieler- 


waard have been amended and now 


envisage holdings of a slightly greater 


ot 11 
near Dreumel had, in August, 


size. A typical mixed tarm 
hectares 


1958, the following crops and livestock: 


sugar beet 
fodder beet 


gta nd 


The farmer on this holding considered 
that in 1958 the return, for his and one 
6000 Dutch 
the 
Oth- 
of only 


labor, would total 


son Ss 


florins (a reasonable estimate in 


view of the Government Advisory 


cers It 
3000 florins 
half that 


theless, 


represents an income 
worker, 


Neve t- 
the 


per full-time 
skilled 
that, 


OT 


ol a laborer. 


is clear although 


it 


financial return from these farms is 


ire better off and 


hard 


modest, their owners 


have to work less than before 


consolidation 
Nor 
the 


the farmers who have moved 
ol 
the only ones to benefit. 
behind 
better off. 


are 


into new farms the komgronden 


| hose who re- 


villages 


ol 


mained in the are ilso 


the 


the dikes 


Consolidatior lands 


between the basin areas and 


has made farms more compact and 


easier to manage. Moreover, improved 
ot 


\ illages the 


drainage and roads have been ad- 


vantage to all, while in the 


demolition of unsatisfactory farm build- 


ings has made lor 


and 


addition, schemes of modert 


room more com- 


In 


tion have 


modious farmyards barns 


1Z 


greatly improved the sanitation, con- 


sEFOGRAPHY 


venience, and comfort of many farm- 


houses. 


Any attempt to assess the 


ol 


cost 


such rural reconstruction schemes and 


to the 


measure increase 
dithcult. On 


komkleigronden, productivity 


resulting in 
the 


more 


productivity is very 


has 
than doubled, but on the lighter soils 
adjoining the levees the increase has 


not been so at. Moreover, in cal- 


gre 
culating the benefit to these regions o! 
the the 
amelioration in social and working con- 
be 
terms. 
Within the Netherlands the investment 


improvement schemes, ‘eat 


vl 


ditions which has resulted 


cannot 


evaluated in monetarv 


purely 
n land improvements has ranged from 
700 to 7000 florins per hectare, and in 
the Maas en Waal 
drainage costs alone amounted to some 


1000-1200 The 


costs are apportioned between the gov- 


western Land van 


florins per hectare. 


ernment and the farmers, the government 


subsidy amounting normally to about 


75 per cent ol the total expenditure. 
The balance of 25 per cent is paid by 
the farmers. The buildings of the new 
farmsteads are the 
state as to 40 per cent of the cost. A 


the 
holding described above (comprising a 


also subsidized by 


typical farmstead such as that on 
dwelling, barn, stable, piggery, and cow- 
shed all under the same roof, but divided 
by fireproof walls in case of overheating 
the 10,000 


50,000 florins, a relatively low figure due 


in haystacks) costs about 
to the widespread use of prefabricated 
units. 


oft 


ach farmer is expected to pay 


the balance for 


the land improve 


ments and buildings of his farm by a 
30-vears annuity comprising interest and 
redemption costs. 


Of the three rural reconstruction 
projects in the basin-soil areas of the 


Maas, in 
Maas Waal 


the most advanced, but even here some 
still 1959 


lower Rhine and that the 


western Land van en 


Is 


work \ugust, remains 
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be done. Even when the purely physical 


work of reconstruction is 


finished the 
Agricultural 
With 


new 


task of the Government 


Advisory Services will continue. 


the farmers established in their 


farms, government control over cropping 
and land use is gradually relaxed, but 
for a period it will be necessary to main- 


tain a vigilance to 


certain amount ol 
see that holdings are 


that 


not neglec ted and 


the drainage ditches, so vital in) 


keeping the land in good condition in 
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these low-ly ing clistric ts, are cleaned out 


regularly. Follow-up vocational courses 


must also be organized to keep the farm- 


ers abreast of new developments At 


the same time such pilot projects serve 


as examples of what can be done in 


backward rural areas with enlightened 


government assistance and advice, and 


visits to them and demonstrations by 


the farmers are arranged so that other 


districts may be persuaded to follow 


suit 





WHOLESALE-RETAIL TRADE RATIOS AS INDICES 
OF URBAN CENTRALITY 


Wielliam R. Siddall 


Dr. Siddall is 


in Vermont. 


lssistant Profe 


RBAN 


many years 


geographer Ss 
recognized that 


one of the functions of a city 


° 3 ° ° ° ‘ 
is to act as a collecting, distributing, and 


service center for the surrounding terri- 


tory. This raison d’etre varies widely, 


however, from one city to another. 


Some exist solely to serve the surround- 
have 


others little 


connection with their immediate hinter- 


Ing area; relatively 


lands. Several methods have been de- 


vised to measure the degree of centrality 
Some ol 


exhibited by various cities. 


these methods are reviewed in this 


paper, and two new measures based on 


wholesale-retail trade ratios are pro- 


posed. These measures, one relative 


the 56 
the 


and one absolute, are tested on 


standard metropolitan areas in 


United States of over 300,000 popu- 


lation 


THREE Types oF CITIES 


Three main types of cities have been 


urban eOoYy- 


recognized by various S 


raphers: the specialized city, the trans- 


portation city, and the central place 


city. The spe jlalized city is one in 


which various spec ialized activities are 
performed. It does not necessarily have 
any close relations with its immediately 


surrounding territory but rather draws 


‘ See particularly C. D. Harr 
Ullman: “The Nature of Cities,” 


lmer. Acad. of Polit. a 
1945, pp. 7-17 


have for 


ssor of Geography at Middlebury College 


its support from a larger area. Miami 
is a specialized city, located where it is 
because of a pleasant winter climate, 
fine beach, and warm ocean water, and 
Pitts- 
another specialized city, located 


its specialized activity is tourism. 
burgh, 


not tar 


from deposits of coking coal 


and in a convenient place to receive 
iron ore shipments, specializes in iron 
and steel manufacturing. It produces 
steel not only for its immediate hinter- 
land but for most of the United States. 

The transportation city is well exem- 
plied by New Orleans, whose primary 


break-l yulk 


point where the cargo transter between 


function is to serve as a 


ocean-going ships and river barges is 


accomplished. Imports handled 


through New Orleans are not distributed 


solely to the immediately surrounding 


territory but to large parts of the 


country. 
The third type, the central place city, 
is the one with which we are concerned 


in this study. Such a city exists to 


serve its hinterland, or urban field, as a 
collecting and distributing center and as 
a cultural, social; and administrative 
center. Its relationships with the sur- 
rounding area are close and are, in fact, 
the sole justification for this kind of city. 
Central place cities are usually found in 
agricultural areas, but not necessarily 
so. Fairbanks, Alaska, has historically 
served as a central place for a popula- 
scattered miners and fur 


tion of trap- 
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and north of 


White New 


York City, has functioned as a central 


pers; Plains, 
place serving the needs of Westchester 
County families whose income is derived 
New 


plac ec 


from occupations carried on in 


York The 


cities is theorized as being regular, and 


Sparc ing of central 


dependent upon the richness and pro- 


ductivity of the surrounding land.* 
Centrality, then, is that characterist 


displaved by a city which is serving as 


a central place. It might be defined as 
the degree of association between a city 


ind its immediate hinterland. 


I ARLIER \TTEMPTS 


ENTRALITY 


SYSTEMATIC 
AT MIEASURING ( 


cities exhibit 


In actual practice all 


characteristics of each of the three 


tvpes; virtually no city is completely 


devoid of central place functions, but 


the importance to the citv of these 


central place functions varies consider 
ably Mian 


cities have been m ide in 


from city to city studies of 


which the de 


eree of centrality is evaluated lre- 


quently these evaluations are implicit 


in the operation but are not identified 


directly as attempts to measure cet 
trality. 

One example is furnished by a study 
in 1943 ( haune. 


which he classified | 


made bv Harris in 


nited States cities 
according to the predominant activities 


in Which they vaged as measured 


by 


heures 


were Cl 
United States Census employment 


for various kinds of industry 


lwo kinds of central place cities which 
‘wholesale cen 


Although 


certainly 


he identified were the 
retail 


and 


measures of centrality 


ters’’ and centers 


wholesaling retailing are 


not the only the, 
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are perhaps two of the most important 


ones, 
study ol 


\nother approach to the 


cities has been to delimit their hinter- 


lands. An example of this is R. E. Dick- 
1934 in 
limited the metropolitan regions of the 
United States.4 


inson’s study in which he de- 


In order to do this he 


was forced to determine which cities 


central 
He 


centralits ; 


would serve as the places in 


each of his regions. used several 


criteria to indicate including 


merchandising warehouse space, sales 


and the 
(ne 


effected through branch offices, 


] 
NS 


location of Federal Reserve ban 
of his most important criteria was the 
value of sales per capita 

Wholesale sales per capita and also 
retail sales per capita have long been 


popular as measures of centrality. lt 


has been assumed that the total retail 


purchases per person living within the 


city does not significantly vary from 


city to city and that the wholesale pur- 


chases attributed to these retail pur- 


chases also do not vary. lheretore, 


high per capita wholesale or retail sales 


in a city indicate that this city is serv- 


ny 


a high proportion ol people outside 


ot its own boundaries, and that it exhib- 


its a high degree ot centrality. C on- 


versely a small town in- which 


residents make their purchases at 


near-by larger town would exhibit a 


low degree of centrality or even a 


‘negative centrality in a commercial 
SCLISe 

Unfortunately, however, these 
assumptions are not. strictly correct 


Per 


dividuals in 


int ome 


1957 


Capita payments to. Ih- 


varied from state to 
194 


from $958 and $1151 for Mississippi and 


Arkansas, ind 


state as much as per cent, 


respee tively, to $2740 
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$2821 for Delaware and Connecticut. 
A city with a given degree of centrality 
would have a lower per capita wholesale 


Missis- 


sippi than with a hinterland in Con- 


sales value with a hinterland in 


necticut. From city to city the varia- 
tion is less, but far from insignificant. 
The difference in median family incomes 
in 1949 between the Tampa St. 
burg Standard Metropolitan Area 
($2405 the Washington, D. C 
Standard Area ($4262) 


amounts to 77 per cent. Obviously for 


Peters- 


and 


Metropolitan 


a given size city the per capita retail 


(and wholesale sales) to the city 


sales 
dwellers will be of a higher value in the 


] 


city with the higher median family in- 


come. A high per capita sales figure 


does not necessarily mean, then, that a 


city Is selling more goods to outsiders 
than another city with lower per capita 
retail sales figure, nor does it seem that 
indicators ol 


such figures are as good 


centrality as might be hoped for. Ot 
course adjustments can be made to ac- 
count for the regional and urban differ- 
ence in per capita income but only i 
is known. 


the extent of the hinterland 


Often the hinterland area is not accu- 
rately known. 


Many 


used, of course, to measure the centrality 


other techniques have been 


of a city; these include analyzing news- 


paper circulation, telephone calls, bus 


schedules, auto traffic, employers’ pay- 


roll addresses, and the number of vari- 


ous specific functions, such as_profes- 


sional services, in proportion to the 


number of people living in the city.? 
United States Bureau of the Census: Stati 

tical Abstract of the United States: 1959 (Wash 
ington: Government Printing Office, 1959), 
p. 311. 

® United States Bureau of tl us: County 
and City Data Book: 1956 (Washington: Govern- 
ment Printing Office, 1957), pp. 346-362. The 
term “standard metropolita irea’ 
placed in 1959 by “standard metropolita 
tical rr 


Was fre- 
1 statis 
ired. 
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Perhaps the best tec hnique of all is the 


personal interview. Questions such as 


“Where do you do your grocery shop- 


ping? and ‘‘Where do your children go 
to school?”’ will probably reveal most 
accurately the central places. 

However, most of these techniques 
are better adapted to intensive individual 
studies of small towns and cities. Whole- 
still the 


promising factor to be studied in order 


sale trade seems to be most 


the degree of centrality 


the 


to determine 


exhibited by various large cities. 


The value of per capita wholesale sales, 
however, has some defects as a measure, 
and the per capita retail sales value is 
measure ol 


not appropriate as a cen- 


trality for large cities, for it is well 


known that the central place functions 
of large cities extend over a_ greater 
range than that covered by retail shop- 


What we 


then, is an 


pers. should hope to find, 


index of urban centrality 
based on wholesale trade which will in- 
dicate the ‘‘degree of centrality’’ exhib- 
ited by any large city, whether it be a 
specialized, transportation, or central 
place type, and which is little affected 
by the regional and urban differences in 


per « apita income. 


MIEASURI 
OF URBAN CENTRALITY 


A QUALITATIVI 


By comparing the number of whole- 


sale trade workers to the number ot 


retail trade workers in large cities it 


may be that we will obtain a measure 


of centrality. It is assumed, although 


it is not strictly true, that it takes a 


constant number of wholesale workers 


number of retail 
United 


whole the ratio of wholesale workers to 


given 


the 


to service a 


workers. For States as a 


> 


retail workers is 1 to 4.3; or, to express 


it differently, 18.8 per cent ol the trade 


See especially E. L. Ullman: “A Theory of 
Location for Cities,” Amer. Journ. of Soc 
Vol. 46, 1940-1941, pp. 853-864. 
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workers (wholesale plus retail) are em 


ployed in wholesale trade.> If the heure 


is higher than 18.8 per cent for a city 


or area it is assumed that the whole- 


sale workers are serving the needs of a 


populati n outside the city or area, ind 


if the figure is lower than 18.8 per cent 


it is assumed that the city or area is 


making some of its wholesale purchases 
In short, by 
States 


the city or area. 
available | 
census data we are attempting to obtain 
could ob- 


i CITY 


outside 


USINY readily 


nited 


the same information that we 


{ inh by isking Cal h whol salet 


what percentage of his trade was with 


customers outside the cits 
igure 1 presents the results obtained 


by the application of the wholesale 


retail 56 


measure of centralitv to the 


standard =metropolitat treas im the 
United States with a population exceed 
ine 300,000. also Table | The 


ol the circles varies accord to the 


see 


SIZ¢ Hie 


population, and the shading varies a 


cording to the degree ol centralits 


city, the lighter circles indicati 


centrality, darker lowet 


ONeS a 


trality. In short, this map shows the 


the 
ind 


busi 


location, distribution, and 


size ol 


larger standard me tropolit Wi areas 


‘outside 


relative amount ol 
handled by th 


Cl h area. 


the 


Hess 


wholesalers 


Nineteen cities have a percentage ex 


») 


ceeding 22.3 per cent (white circles) and 


ire well scattered; no two cities in this 
class are close tovethet except | I Worth 


and Dall is 


least, are apparently serving as a sit 


which, in this respect at 
ole 
vy of high 


city—and there is no clusteri 


cities in the densely 
Northeast ‘'s with 
New York has the sixth highest 


and 


ratlo populated 


citi low 


as there is ol 


ratios 


ratio because of its size has no 
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competition from cities of similarly high 
Richmond, 
\lany of the 
dustrial belt 
have Davton, 
\kron, Youngstown, Detroit, Wheeling, 
\llentown-Bethlehem 
Wilkes-Barre 


ot the scale ts 


than Boston, 


ratios nearer 
( leveland, and Rochester 
northeast i 


cities in the 


low ratios, including 


Easton, ind 
Hazleton. At 
Wasl Vvtol 


most 


the bottom 
whi h is 


the eco omically de- 


probably 


its size il » | nited 


pendet t city ol 


states, despite its hig . centralized 


political function. Outside of the manu 


facturing belt almost all the cities have 
high 
the speci ilized resort cities of Sa 


\liami. 


cities is well 


Very values. lwo exceptions art 


| yievo 


incl Obviously neither of these 


located to serve as Aree 


central place, for their hinterlands are 


sharply limited, by water in both cases 
| 

ind 

ise 


\mong 


is ol 


a political boundary in the lattes 


the 56 standard me tropolit ill 


over 300,000 population there 


appears to be no decrease in « 


with decrease populatio 


ure 2 cities are arranged order ol 


SIZe, ind the ratios are plotted on 


1 
Values 


ibs¢ Issa 


| he range ol 
high end of the seal 
low end 


\nothet centt ility mdex has bee ie 


vised by the author, which is similar to 


the one just described, except that 


I 


stead ot beu based on the number of 


] 
WOrFKeTrS It 


S 
] 
i 


wholesale and retail is based 


dollar 


The results 


the value of wholesa nd re 


Ol 


tail sales similar 


the Spearman Formula viel L positive 


correlation ol X3 ( how 


ertaim cities, 


widely 


other and 


ever, deviate Irom one measure 


to the est ive 


sugg 
The number ot 
likely to be a 


further research 


more rel 


ers 1S 


dicator, for “paper t 


nsactio 
cluding various financial mat 


such as ‘‘fut 


the 


ures”’ bu 


nithate wholesale sa 
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\WHOLESALE-RETAIL TRADE Ratios As INDICES OF URBAN CENTRALITY 


TABLE I 


WORKERS EMPI 


LAI ST STANDARD M 


Cleveland 
San Antoni 
Columbus 
Syracuse 


Springfield-Holyoke 


is the number of wholesale workers meaningful measure for the study ol 
would scarcely be affected. central places is of the absolute or 
quantitative extent of the ‘outside 

\ QUANTITATIVE MEASURI business”’ of a city. A large city with 

OF CENTRALITY a low centrality may have more effect 
The index of centrality which we have on a larger hinterland than would a 
considered measures the relative amount small city with a high centrality index. 
of ‘‘outside business” handled by a lo achieve this measure it is first 
city’s wholesalers. Perhaps a more assumed, as before, that 18.8 wholesale 
workers are required for every 81.2 re- 

tail workers. A city with 18.8 per cent 

of its trade workers in the wholesale 

business is assumed to be self-sufficient, 

neither making any wholesale purchases 

from any other source nor making any 

wholesale sales to any other points; or, 

as would be more likely, the sales and 

purchases are evenly balanced. This 

theoretical number of wholesale workers 

(that is, 18.8 per cent of the total trade 


Fic. 2. Percentage of trade workers engaged Workers) has been calculated for each 


wholesale trade for 56 standard netropolitan 
ireas arranged in order of size with tl vest 7 2 
city to the left. Calculated from U. S. Bureau With the actual number of wholesale 


of the Census, Seventeenth Census United 


city, and the result has been compared 


workers in the citv. New York has 


States: 1950. Popula 10Nn, Vol > (WW ishington: re se i . 
Government Printing ce, 1952 a positive difference of 68,101, which is 
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in I 
Minne 
Bostor 
Si 
Dall 
New Ork 
Ho 
Port! 


taken to mean that 68,101 of New York's 
280.294 selling 


York 


difference 


wholesale workers are 
goods to places other than New 
Philadelphia has a 


of 1729, 


negative 
meaning (il 
that 


our assumptions 
workers 

Phila 
supplving the needs of the 


Table II. 


shc WS 


are correct 1729 wholesale 
located somewhere other that 
delphia are 
City see 
Figure 3 the results of this 
quantitative measure of centrality for 


The 


varies Act ording to 


the 56 standard metropolitan areas. 


size of the circles 


the number of wholesale workers the 


city has as surplus (white circles) or the 


number in which the city is deficient 


(blac k 


most 


circles This is probably the 


accurate indication of central 


places, for it is not distorted by the 


quantity olf other specialized ictivities 


going on in a city or by the size of the 


city. 


he spacing of the central places 


is remarkably orderly; the lar 


yest places 


are more widely separated, and smaller 


places are closer together kt. Worth 


(GEOGRAPHY 


ind Dallas are close together but agall 


ipparently serve as a single CITY : other 


wise there is no case of ‘‘clustering”’ o 


central places as there is with industrial 


cities. Cities deficient in wholesal 


workers are almost exclusively special 


ized manufacturing cities located in the 
manufacturing belt, the two resort cities 


ol san Diego ind Nliami being eCXCe)- 


tions 


CONCLUSION 


Cities can, and usually do, have sey 


eral central pl ice functions. It has been 


assumed in this study that the most valid 


single indicator of the extent of these 


functions 1s wholesale trade. It follows 


from this assumption that if a city’s 


wholesalers are largely concerned with 


extra-city sales we would expect that its 
entertainment facilities, its professional 


and educational services, its medical 


facilities, and its newspaper sales would 


also be concerned largely with the hin 


Such a 


terland city we would con 
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w 





ny 


nNSUS Of 


enth Ce 


ce 


The area of the circles varies 
ne 


of trade workers (retail plus wholesale) for each 
cent. 


represent metropolitan areas in which the number of wholesale workers is in excess 
. S. Bureau of the Census, Seve 


areas in which it is less than 18.8 per 
; ulated from | 


7 
£ 


or less than 18.8 per cent o! the total number 


ot 
White circles 


kers 


rkers above oO 


ation, Vol 


rton: Governmen 


Washin 


) 


QUANTITATIVE MEASURE OF CENTRALITY 


workers 1n excess 


ile 


Number of wholes 


>. 


NUMBER OF WORKERS 
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FI 
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sider as having a high degree of cen- 


trality This is the significance ol 


assumption upon which the two meas- 


ures of centrality proposed in this paper 


are based. 


Only further empirical studies ol 


\merican cities can validate these meas- 


the 


(;EOGRAPHY 


ures. However, the qualitative measure 


first discussed seems to hold promise as 


an aid to a further understanding and 
classification of urban centers, while the 
second measure should contribute to our 
the and 


understanding ol distribution 


hierarchy of central places. 





LOCATION AND RELOCATION OF A TREE CROP 
ENGLISH WALNUTS IN CALIFORNIA 


Kenneth Thompson 


Dr. Thompson its Assistant Professor of Geography ai 


of} California, Davis. 


HE walnut is by no means to. are numerous varieties of English wal- 


be dismissed as a crop of trivial nut with varied environmental adapta- 


value. Indeed, it ranks as one tions and mportantly different crop 
of the more important tree crops in the characteristics. 


world. Among the true dessert nuts, it English walnuts have a wide distribu- 


ranks second, after the almond, in terms tion in the United States some grow 
of world production value. The species as far north as upstate New York, but 
most commonly cultivated is the English 


commercial production is virtually con- 
walnut 


Juglans regia), also known as fined to Oregon and California, mainly 


the Persi in, ¢ ir assian, \ladeira, -Euro- the latter | or several cle¢ ades, English 


pean, French, or Italian walnut.'| There walnuts have been an important Cali- 


led “I 1’ walnut h ?In 1937-1941, California produced 91.6 pet 
its original tat \ W oO t of the English walnut croy the United 
but probably si d tat lhe California share increased to 
imes applied to this walnut caused Pli t in 1948-1952. 
at it originated i rsia, th t *, O. MeCorkle, 
st led 1 Gree! ; ‘ : 
is of Persia 
Hallo or the cultiva 
pe ich of the Hu Hu be ng 
Central Asi 1 peoples part 
ph lologi il interpretatio 
ume for / an 
Buddhi I dictionar\ 
tree or fruit) was 
1 ce Lhe common 
khota, aksota, 
gists as an Iranian 
There 
fs extes 
the Mediterrai 
laya ir as souther 


s far 
that the “world’s pot 


oure 1 Ql istorica 
dental orchard fruits are concentrat in ne “ Perst 
Near | st, the native hor 
Che first orchards w 
ited in the Near East.”’ 
Origi Variation, Ii 
Cultivated Plants,”’ Chronic 
Nos. 1/6, 1949-1950, p. 35 


Other iuthorities state 


eo iteel, the preceding sectio 


the erudite, 


, philological 
75 

that 

d prior 
' ht to easte 
walnut is ‘native from southeastet ti irly colonist These wert 
Himala ind China,” (7 : Pee.) , walnu istinguish them from 
lericulture 1949, Washingto D.« ted \merican black walnuts (William Henr 
States Department of Agricultur | dler, Deciduous Orchards, Philadelph 
ind “occurs from the slack ea tf oO ros iger, 947, . 388; W \ IR 
\sia Minor and Persia norther di m vy, Plants l dt 
\lbert F. Hill, Econon ; *s Son & Co., 
McGraw-Hill Book Co Ipany, ( 5 | 1 times, the 
114 \nd another authority | 
walnut’ } 


is 


S Ins sOMmeW 


Asia Mi 


lat 
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of English Walnuts 


France 8 300 6 500 
India ' 12.000 
Iran** 6,300 7.100 
Italy 23.200 » S00 
Syria 600 1.400 
lurkey 500 500 


Yugoslavia 1.300 300 


4 
| 
t, 

5 


Foreign total 83.700 73.300 


United States 100 


73,500 75 


Grand total 156,700 148.700 


Agriculture Ci 
1959 I 1 


1957 


vember 30 
ivailable; 1954 
on a March to M 


e; 1952-1956 


f 11.000 t 


fornia crop. In 1958 the English walnut 


crop of the state was worth over $30 


million, ranking after oranges and 


peaches as California’s most valuable 


tree crop. 
q his important crop, SO strongly low al- 


ized in California, has shown a steady 


mcrease in commer¢ ial significance dur- 


ing the last hundred vears \ccom- 


panying the expansion was a_ radical 


rearrangement of the mall producing 


regions in California. This paper exam- 


ines the development of the English 


walnut crop in California and, in par- 


ticular, its early extreme localization and 
The 


climate 


subsequent drastic relocation. 


ticle 


ar- 
ae 

is divided into six sections: 
and soil requirements; early development 
as a California crop; spread tocentraland 
modern 


northern California production 


characteristics; outlook; and conclusion. 


Crop and Li 
Sacramento, Califor 


California 
Service St 


Reporting 


500 
500 


> 300 ) 
800 | 
600 


? 500 


400 


(S;EOGRAPHY' 


in Specified Cour 


innual 1954 


1959 


Preliminary 
1959 


20,500 
10,500 
800 1.400 
000 39.000 


9 500 
12,000 
7,400 
3,000 
200 4,400 
100 3.500 
§ 500 3.300 


29,000 25,000 
12,000 : 
ae T 
25,000 
2,200 
6,000 
4,500 


28,500 


** 


7,000 
5,000 


84.700 53.100 85,000 87.400 


71,800 66,600 88,700 61.700 


900 156,000 119,700 173,700 149,100 


CLIMATE AND SOIL REQUIREMENTS 


The general climatic requirements of 
the English walnut include an absence 
of late spring frosts (below 30° F.) and 


fall 


damaging 


early frosts. Spring frost may be 
to flowers, and new growth ts 
both 


When dormant, wal- 


susceptible to frost damage in 


spring and fall.‘ 
nut trees ¢ withstand fairl, 


cold 
100° F 


‘an severe 


Excessive summer heat (over 


unless mitigated by high hu- 


midity, may be harmful and cause 


“sunburn.” Unfavorable temperature 


does not kill the tree but may adversely 


affect vield. Sensitivity to temperature 


extremes depends on variety; many 

Many large and apparently flourishing Eng 
lish walnut trees in 
only in 
irost damage, 

Sun-damaged nuts become 
burned in June or July. If 


later, when the nuts are 


Britain produce good crops 
be« iuse ot 
ularly in spring 


“blanks”’ if 
the injury 


occasional years, recurrent 


parti 


occurs 


more nearly mature, the 


kernel may shrivel or discolor 
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varieties, for maximum crop, even re- 
quire winter chilling. 
\n annual precipitation of at least 


20 to 30 inches is generally considered 
necessary for production of English wal- 


With 


tion, water quality is important, for the 


nuts without 


irrigation. irriga- 


tree is highly sensitive to alkaline salts. 


Walnut 


six feet, require fairly deep soil 


tree roots, penetrating at least 


(sood 


id or ; 
underdrainage is essential if disease is to 


be avoided. 
sections of California 


Though large 


are well adapted to English walnuts, 
much of the state is unsuited to the crop 


Thus, 


generally 


for one reason or another. the 


extensive uplands are unsatis- 
factorv because of late spring ind earlv- 
fall frost hazards. Major regions ther 

the 
\lodox 


Mountains, to- 


by excluded are virtually all o! 


Nevada, ( 


Plateau, and 


Sierra iscade Range, 
Klamath 
the higher sections of the 
lhe 
Valley 
extremity 


all d 


ilifornia are 


-ether with 
Coast Ranges and other uplands 
tral 


hottest sections of the Cen 


the southern 


\lojave 


areas of southeastern ( 


particularly 


and the Desert adjacent 


also 
uusuited to walnut culture, mainly be- 


cause of their extreme, drv summer heat 


Other portions of the state are phy sically 


unadapted because irrigation water 1s 
insufficient or of low quality; slope is too 


steep tor irrigation: soils are 


adobe, ikaline, or shallow: oO! other 
local conditions prevent walnut 
minor lo« | 


tion This leaves 


stances apart the vallevs ! 
of the Transverse and } 

in the southern coastai 

leys and low slopes of the | 
south of about 39° N. lat: 
the Central Valley, 
and the foothills of 


Sierra Nevada (Fig. 1 


partic 


section 


RELOCATION OF A 


TREE ( 


ROP 








CALIFORNIA 


MAJOR ENGLISH WALNUT 
PRODUCING REGIONS 


SACRAMENTO VALLEY 
CENTRAL COASTAL 
SAN JOAQUIN VALLEY 


SOUTHERN COASTAL 


EARLY DEVELOPMENT 


CALIFORNIA Crop 


The first cultivation of English wal- 


nuts in the western United States 


Was 


almost cert unly by Francis i MONKS 


who founded the California missions 


after 1769. Definite information is lack- 


ing, though there are some references to 


English walnut round the mis- 


SIONS If 


trees 


early accounts One of the 


rliest rec orded observations of English 


] 
| 
I 


nuts in California was as follows: 


\\ he n | 


I ecember 


Los Angeles, in 


were nuime 


arrived in 
1854, 
aring ‘English’? walnut 
sundry isolated 


have been 


first 
there rous 
orchards 


W hic h 


than ten vears 


trees 
ld not less 
ind some of which must, I am confi 


! 
more than twenty-hve 


In talking with Mr. Ste 


nt, have been 


‘) vears old. 
ien C. Foster today, he fully corrobo 
English walnut 


\nge les or to 


rates my view, that the 


was first brought to Los 
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California, by the Missionary 
by individual laymen during the 
ary era. Mr. Foster says 
came here, in 1847, 


English walnut trees here, that he is cer 


mission 
there were 


tain were not less than twenty years old. 
One of these was on the old Pryor place, on 
\lameda Street, which I remembe 


old Louis Vigne 


which would make 


well, 
and another on the prop- 
erty, etc., their planting 
extend back to 1827, or before. So I think 
without doubt, be historically, 


that the cultivation of the so 


it would 
true to say 


called “English” walnut was commenced 
in California as early as the first quarter 


this century (and possibly still earl 


the Mission 


tronage and enc ouragement. 


Fathers, or under 


Another early source indicates 


English walnuts were planted 


Angeles in 1847. Thus 


Che increase of culture of fruit trees—and 
is remarkable In 1847, 
probably were set out two hundred young 


walnut 


ornamental too 


trees: only three bearing are re 


Don 


mid 


membered—one on the east side of 
Luis Vignes’ place, one larger in the 
dle of the Pryor vineyard, anot] 
large, of Claudio Lopez. 

there were 648 walnut trees 


\ccording to Lelong,’ the first commer- 


cial planting of English walnuts, outside 
of mission plantings, was made in 1843, 
on the Col. J. J. Warner ranch at 

Diego. 


San 


Other walnut orchards were 


planted between 1850 and 1865, includ- 
ing the Prvor, Vigne, Wolfskill, 
Bovle, Shaw, Child, and Briswalter or- 
chards at \ngeles: the lemple 
Merced Ranch in the 


Dalton, 


Los 


orchard at i 


Letter 


from H. D. Barrows ioneer, 
February 


29, 1896, quoted Report of B. M 
Lelong, Secretary and Chief Horticult ul Offi 
cer, Fifth Biennial Report of tl tate Board of 
Horticulture of the State of C 1895 
06 (Sacramento: State Boar 
the State of California, 1896 
alter reports ol this organiz 
Re bort of the State Boa d 
years 

a is \\ irner, Be 
Widney, An Hist 
County, Califor) 
Co., 1876), p. 76 

> Lelor 


Fathers, or 


that when he 


several large 
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San Gabriel Vallev; 


at Carpinteria; and the 


the Heath orchard 
Wilson and 
San Gabriel—all in 
Los Angeles County. 


IXKewen orchards at 
Of the 13 pioneer 
orchards on which there is definite in- 
formation, only one is noted as located 
outside southern California: the ‘“‘small”’ 
planting on the Frank E.. Kellogg ranch 
it Calistoga, Napa County (Fig. 2 


Heath, 


mentioned orchardists, recalls that: 


Russell 


one of the above- 


In 1858, the vear I obtained my walnut 
seed of Mr. Wolfskill, of Los Angeles, I 
had no knowledge of walnuts being planted 
in this state, except those planted by the 
Mission Fathers. The 
my seed was taken were planted by the 
Franciscan Fathers. The Wolfskill place, 
\ngeles, an old garden of the 
oldest 


trees from which 


in | Os 
Mission. 


trees | 


Was 
Judging from the 
have at I think 


been 


those 
hitty 
made inquiry fot 
walnut trees with the view of purchasing, 
and could not find any one who had tried 
their culture the Mission Fathers 


present, 
must have 
1858. | 


walnut trees ovel 


vears old in 


except 


CALIFORNIA COUNTIES 
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walnuts by the 
head of the 
who resided for man 


| was advised to plant 
Father 
Franciscan Missions 


Reverend Gonzalez, 


vears in Santa Barbara, from him I ob 


tained much of its history taken from 


The nuts were 
brought from Spain, first planted in Mex 
ico, and taken from there 


documents in his possession 


to South Amer 
ica. The first planting in California was at 
San Diego: San Gabriel, Los An 
geles County, three in Los Angeles 
my information, I think the 


two at 

From 

Wolfskill 
first planted in what 

is now the City of Los Angeles 

was no record of the 


north of th 


place was one of the t 


planted 
B , wher 
»suenavVeNntura, Whe 


a walnut tree 


While it 
walnut growing was 
California 
part of the 


time 


seems certain that 


introduced 


southern probably 


first nineteenth 


through the agency of the Fra 


missions in this section of the st 


there is evidence to show that the 


CTO] 


was adopted fairly early elsewhere 
( tlifornia. 


that: 


Thus, in 1866 it was asserted 


English 
duced in many 
fornia) in consider: 


quality equal to the imported 


\nd, similarly, in 
Madeira 


tivated in all 


nuts 


fornia), being, 


the vicinity of 
coast district 


conditions suitable tor 


Phat E-enelish 
walnuts occur in much of Calitornia was 


suggested in 1874, in the statement that 


walnuts finding ext 
sive cultivation in many localities, nort] 


as well as south of San Francisco, and that 


Letter from Ho 
pinteria, February 
pp. 78-79. 
10 Tyansaction 
cultural Society Dus } 2 
mento: Superint« ndent State of Printi 1867 
5 Hereinafter referred to a l ’ wr 
various years 


Transact 


Pp. 3d. 


1867, p. 5206. 
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a unltform success 


had attended the cul 
ture 


\ similar opinion was again expressed 


in 1876, in a plea for diversification of 


agriculture in northern California, where 


it was declared that: 


it has been proven that tl 


the almond, the English walnut, and pome- 


granite (sic), will grow almost sponta 


1 


throughout this 1 on 


v1 


neously northern 


California 


However, the 


the actual planting, Ol 


for northern California 


work of a small minority 1 


phase of the industry. Indeed, except 


with a very few dissidents, there was 
viction that 


English 


southern 


virtual unanimity in the cor 


the commercial cultivation of 


} 


walnuts was feasible only in the 


coastal counties. 


\bout the turn of the 


] 


century, when the English walnut in 


dustry had grown to substantia! propor- 


California, the 


tions orthodox View 


was clearly stated in the tollowin 


1 4 } 
The English walnut 
Ishes exceedingly 

} t 

the State, and 


idapted to its 


seedling 
mime r¢ ial 


seed 


Other 


View a&re 


expressions ol 


this prevailing 


d to be 
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at home in the State ol California, espe 
cially in our rich vallevs between the coast 
Coast Range Mountains 


and the from 


context, this refers to the southern section 


of the state 


The walnut is extensively grown in the 


State, and is a tree vielding large 
The 


seems especially adapted to the grower of 


returns 


southern part of the State 


this variety of walnut. 


The walnut has been growing in favor in 
the past lew years, especially in the south 
ern portion of the State, where sections are 
found in which soil and climate seem espe- 


cially adapted to its grow th 


Walnut 


of Ventura County 


growing is one of the specialties 


the English 
walnut appears to reach its perfection.'’ 


and there 


The trees are wonderfully sure bearers, 


and appear to grow with great vigor most 


Southern ¢ 


sic) anywhere in alifornia. 


} 


in the lower counties, where the 


tree (English walnut) finds a congenial 


home and most favorable conditions essen 
tially required. 


General conviction that optimum con- 


ditions for English walnut growing were 


restricted to southern California was 


probably essentially sound at that time, 
considering that the popular early vari- 
eties were not hardy. However, whether 


soundly 


based or not, there is no doubt 


that acreage was at first very distinctly 


concentrated in the counties. 


southern 
It should be pointed out that there are 
no reliable detailed statistics on English 
walnut acreage and produ tion betore 
1919, and that tracing the development 
of the crop depends on contemporary ac- 
rather dubious data 


counts and the 


extant. 
The earliest (and certainh 


trustworthy) quantitative da 


1895-1890, | 


(sEOGRAPHY 


California walnut crop date from 1866.*! 
Chey consist of a listing, bv counties, ol 
numbers of the 


published by the California State Agri- 


walnut trees in state, 
cultural Society for various years. A 
cording to this source there were in 1866 


hice. 


And it was then customary to plant wal- 


only trees in the entire state. 


some 27 


nut trees about 40 feet apart 
trees per acre if planted in squares 

which would mean that the 17,271 trees 
represented tbout 640 acres of walnuts. 
This same source of information reveals 
a fairly steady growth of walnut acreage 


in the state over the 


(see Table | 


sistencies in 


next few vears 


Limitations and incon- 


lead 


conclusion that the walnut acreage 


the data one to the 


was 
stated too low, which seems reasonable: 
not only was data collection machinery 
impertect at this early date but growers 


would have been reluctant to supply 


complete information that could be used 
for tax purposes. Furthermore, the dis- 


tribution of walnut acreage between 


counties is somewhat at variance with 


and more trustworthy, subjective 


With 


assuming a 


other, 


evidence. these limitations in 


mind, and fairly constant 


error, the 7yvansactions figures should 


probably be taken only 


as signifying a 
substantial increase in California walnut 
icreage during the 1870's modest 


1860's. 


altel 


1850's 


beginnings in the and 


Although the early statisth al material 


has only meager reliability and sig- 


y 
nificance, there is, however, 
able that 


permits approximate definition of the 


a considet 


body of subjective evidence 


Transactions, 1866-67, pp 5600-561 
There are several references that indi 
more or less standard spacing of wal 
f 40 by 40 feet. These include: 
a Joseph Sexton, Proceedings 
Growe Convention of the St 
nia (Sacramento: Superintendent 
Printing, 1888), p. 166. 
b) A. Dorman, Report of the State 
Horticulture, 1890, p. 161. 
c) George W. Ford, Ret 
Hortu 


ulture, 1890, p 158, 
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early English walnut crop—in space i 


these 


the 1860's, the bulk 


not im quantity \ll of sources 
indicate that, after 
ol the crop 


Los Angeles, Santa 


walnut was harvested in 


Barbara, and San 


Bernardino counties Thus, in 1866 


Hittell singled out the 


‘enclosures’ ol 


Los Angeles as noteworthy for English 


walnut culture. 
Phe growth in importance, and locali- 


ration, of the walnut crop is indicated 


by the following statement, dated 


so well have our walnuts become 


known East, and over this enti oOast 
that they have becom« 

ol export as any 

fornia product 

supply as yet are Los Angel 

included the 


Santa Barbara, 


presen 
> 
San Bert 


tura Counties, with 


among the 


los Nietos (Los 


tion. 


ence 


Phat 


imbitious, 


stutement! 
though fortun 

‘nsus’’ carried ou 
ihfornia State Board 
This compilation 
14,912 icres Ol Inuts in 


Since the data tor the 


pertect, “tree Ceé 
1892 by the ¢ 
Horticulture. 
corded 
state.“ 
census” were collected by county 


sors and had tax implicat 
reasonable to assum 
the low side. 

hus, although the 1892 
Is probably unreliable 


terms, it clearly indicates southern ¢ 
fornia’s early virtual monopoly in | 


\ccordit 


ibout Q3 pel cent 


lish walnut production 


the 1892 statistics, 


total walnut ac reage was in the southe 
Ve 
San 
1889 ou 
Hittell, 
\. Ro 1866 
p 107 
Tra tions, 1885, p 
Re 


1895-1896, p 


\TION OF A 


1885: 


TREE Crop 


rABLE I 


\ 


17 1 640 
15,614 S80 
5 S88 900 
39.438 1.460 
58.300 160 
129 615 +800 
109.380 $050 
105.359 3.900 


138,673 5140 


ties of Ventura, Or 
Os \nveles, Saul Diego 


ind San Bernardino 


this 


of Riverside Cour 


San Ber rardi 0 


1893 


Col side ible 


‘Xpansiol ah during 


he last five to « ht vea th period 


required tor trees harvestable 


Cl ps 


\ furtl 


is that: 


almost 
climati 
rable ind the 


+} 
Ss r 


le producers 


SPREAD TO CENTRAL AND NORTHERN 


CALIFORNIA 


Lhe Opmlion that walnuts 


prerogative ol southern Califor 


strongly entrenched at the et 
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| ENGLISH WALNUT ACREAGE 


BEARING AND NON-BEARING 


| BY MAJOR PRODUCING REGIONS 
} 

| 
1892 
| 


| 
| 
1 10 20 3040 6 


\ OIAMETER SCALE OF CIRCLES 
~*~ IN THOUSANDS OF ACRES 


BEARING 


RX 
XX) NON- BEARING 
‘ 
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ENGLISH WALNUT ACREAGE 


BEARING AND NON-BEARING 


BY MAJOR PRODUCING REGIONS 


“a4 


inane 
OlAMmETER SCALE 


IN THOUSANDS OF ACRES 


BEARING 


NON-BEARING 


1 wcreage 
State Board of ticu 1896 (Sac 
California, 1896). é ek mat ( 


Publication 275 


1892, 1919, 1928, and 1938. 


ramento: State 


forni it and Nut Crof 
»: California Crop and Livestock Reporting Service, 1956 


nia Fru 


CALIFORNIA 


ENGLISH WALNUT ACREAGE 
BEARING AND NON.BEARING 


BY MAJOR PRODUCING REGIONS 
1919 


20 30 40 60 80 100 


DIAMETER SCALE OF CRCLES 
THOUSANDS OF ACRES 


BEARING 


NON-BEARING 


CALIFORNIA 
ENGLISH WALNUT ACREAGE 


BEARING AND NON-BEARING 


oe 
| 
| 


| BY MAJOR PRODUCING REGIONS 
1938 


2004 8 BO 100 
undhcseeliceniadle 


rare) 


OlAMETER SCALE OF GRCies 
IN THOUSANDS OF ACRES 


Sources: Report of th 
Horticulture of the State of 
, Special 


Board ot 
1953—by countic 


1019 
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nineteenth century. Only occasionally every one reject this variety as worthless, 


° ° i is 1 oO \\ | irs 
was it disputed. In 1890. 4a clear and except where it is known to do well First, 


mec it puts forth too early, from two to eight 

well-reasoned Opposition to the orthodox . Ba 
weeks before the foreign kinds, and is in- 

‘ » se “esse b ‘ell 31 - ] : : 

view was expressed by Felix Gillet, an jured by late frosts in the spring three 


important pioneer grower and breeder years out of four; second, it does not 


of walnuts from Nevada City, the only mature its wood well in the fall, and is 


. ni gain by early frosts at that tin 
notable early producer outside the south- pped again by ea a : . ~~! 


p third, it blooms very irregularly, as the 
ern counties: 
owners of such trees all over the state can 


Of all branches of horticulture so far ex verv well ascertain in the spring at bloom 
perimented upon in California, I do not ing time, the male tlowers, or catkins, all 
think there is one so little understood and dropping off before the female flowers. o1 
so much under a cloud as walnut culture nuts, had a chance to show themselves; 
This is due to several causes Chiet consequently, the nuts, not being fertilized 
among them has been the undiscriminating by the pollen or yellow dust secreted by 


propagation, all over the Pacific Coast the catkins, drop off after attaining the 


1 j 1 T 1 
forty vears, of the most delicate variety Oo size ol a large pea. In this way doe s that 


walnut to be found anywhere, and known variety keep barren, or at least so unpro 


here under the name of the ‘* Los Angeles”’ ductive that it has already induced many 


; 
walnut, first started in the old mission of people throughout this State and Oregon 


that name. Another cause that has had to cut down their trees, some of them overt 
the effect of retarding the progress and thirty vears old, they having come to the 
spread of walnut culture throughout the conclusion hat the country was n 
state has been the stand taken by eminent adapted to the walnut, while it is that 
walnut growers of Southern California worthless kind, the Los Angeles (Enelish 
and their erroneous statements in papers walnut, that is not adapted to our climate 
read before horticultural societies and nd that ol ¢ : 

conventions, and the false impression made 


] 


by them upon the public mind that walnu Gillet spoke pres¢ ently The accept 


culture could not successfully be carried uice of new hardy varieties made _ pos- 
on except in a very small section of the gible the planting of walnuts in areas 
state bordering the sea, in the counties of 
Los Angeles, Ventura, and Santa Bat 


} } > Ich - : 
bara. and where to this dav most of the too cold. Lhe technique ol graiting 


previous! considered either too hot or 


walnut crop is grown English walnuts on California black wal- 
: , ; nut TOOTSLOG ks (HOW standard practice 
Gillet goes on to aver that, trom his < 
Was an innovation of this period that 
experience in) Nevada City Nevada ne : ie 
opened up the inland sections, with thei 
County ae 

: excessively hot summers rhe case for 


walnut culture can be successfully vrafting was first made in 1887: 
carried on on the whole Pacific Coast 
provided we plant none but hardy kinds; [ believe this mode of grafting the 
in fact, the success of walnut culture in English walnut on California stock 
California lies exclusively in the hardiness serves encouragement, as the trees 
of the kinds to be planted better adapted to the climate of the 

terior vallev. 

Gillet spells out his objections to the 

preponderant ‘‘Los Angeles” walnut: With new varieties, techniques, and 


knowledge avatlable, the way was 
Constantly propagated from the . S , 


seed for the last forty vears, without any Cleared for breaking southern Calitor- 

regard to the degeneration of the species, nia’s walnut growing monopoly. Soon 

has three big defects that should make afterward, disease became important in 
Felix Gillet. / } f the State Board of bP. TOS 


Horticulture, 1890, p. 162 Report of th 
Tbid., p. 163 7 
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promoting dispersal of walnut orchards. 
In the early decades the orchards were 


noted as remarkably disease-free and 


consistent in yield, but toward the end 
of the nineteenth century, areas of in- 


tense walnut growing began to suffer 


significantly from disease. Sympto- 


matic was a note, in 1905, that: 
the walnut blight 


the 
Angeles and Orange 


Was very 
ore hards 


and did a 


great deal of damage during the se 


throughout walnut 
Counties 
ison, 
cutting largely into the crop. It also ex 


tended its operations into new sections 
and appeared in Ventura and 
extent Santa Barbara 


time crop 


to some 


the 
60 


counties for 


first was not 


ovel 
per cent of what was expected also 


of poor quality, owing to the blight. 


Not surprisingly, the response to these 
circumstances was dispersal of the crop 
This dispersal, still having to rel 


be 


On 


subjective information, may noted 


from this statement, in 1917: 


New walnut producing areas are being 


developed, and very heavy plantings are 


being undertaken in several sections, in 
the San Joaquin Valley and other valleys 
of the state, and probably third of 
the plantings of the past season have been 


made north of the Tehachapi. 


one 


The recent phase in the development 
of English walnuts as a mator California 
1919, 


the first year for which entirely reliable 


crop must arbitrarily begin in 


acreage and production data avail- 


able. 


The total ac reage devoted to | nglish 


are 


remarkably 

In 1919 
103,659 acres (bearing 
g); in 1928, 146,656 
153,307 in 1948, 


and in 1958, 153,525 


walnuts has been constant 


in recent decades. the state 


contained and 
non-bearing); 
1938, 


acres; 


icres; in 


acres: 150,468 


icres., It 


has fluctuated from a low of 103,659 


82 Re po t of the 
1905-1906, p. 30. 

3 Statistical Report 
Board of Agriculture for th 
mento: Superintendent of St 
p. 171. 


State Board H 


(sEOGRAPHY 


1919 
As {i 


the 


a high of 153,861 


acres 


(1936 


lo acres 
ir as bearing trees only are 
been 
a low 70,364 
acres (1919) to a high of 129,876 acres 
(1939) 34 

The 


the English walnut industry of Califor- 


concerned, variations have 


somewhat greater, from of 


most drastic recent changes in 


nia have 


and 
75.4 


(bear- 


location 
1919, 


per cent of the state total acreage 


to do with the 


vield of orchards Thus, in 
ing and non-bearing) was in the counties 
of the southern coastal region, south ol 
Practi- 


the Tehachapi Mountains. 


cally all 
in fact, was in the counties making up 
the Central Valley and 
of the Coast Ranges* 


1928, 


ft the remainder, 24.2 per cent 


the mid-section 
(Fig. 3). 


By a distinct northward. shift 
OL. W unut-produc Ing centers was appar- 


The 


dominant, containing 


still 
ot 


counties 


06.3 


ent. southern 


were 
per cent 


1919--1953 y inties, Speci ubli- 
Supplem«e ilifor 
| ng Service 
. a 1ge Estimates California 
‘ 1954, 1955.1956. 1957. 
icramento: California Crop and Live 
stock Reporting ious veat Herein 
ifter all acrea sources 
unless otherwis« 


Crops 
cation 275 
hia Crop ind 
1956), pp. 220-2 
Fruit Vut ¢ 


and 1958(S 


and 


Service, vat 
ted are 
tated 


These consisted of Los 


from the st 


ges qui 


\ngeles, Or ve 
, San Bernardino, San Diego, and Ven 
tura counties 


erally similar 


Riverside 
This group of counties has gen 
physical and agricultural char- 
acteristics, and composes a reporting 
district’? used for statistical reference by the 
California Crop and Livestock Reporting Serv- 


Ice, 


“crop 


Subsequent groupings of counties will form 
other ‘crop reporting districts.”’ 

This included three crop reporting district 
ranked in order of importance 1) the Central 
Coastal group, composed. of \lameda, Contra 
Costa, Lake, Marin, Monterey, Napa, San 
Benito, San Luis Obispo, San Mateo, Santa 
Clara, Santa Cruz, and Sonoma counties; (2 
the San Joaquin Valley group, composed ol 
Fresno, Kern, Kings, Madera, Merced, San 
Joaquin, Stanislaus, and Tulare counties; and 
(3) the Sacramento Valley group, composed of 
Butte, Colusa, Glenn, Sacramento, Solano, Sut 
ter Tehama, Yolo and Yuba counties Phe 
20 counties omitted from the previous listings 
contained only 991 
slightly less 
1919 
non-bearing) or 
in 1958 


and 
1 per cent of 
2368 acres 
I 


5 per 


acres (bearing 
than 
and 


ibout 


non 
total 


(bearing 


bearing 
state 
ind 

total 


icreage, In 


cent of the 
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the total acreage, but the Central Coast 
(14.9 per cent ol 
San Joaquin Valley (12.8 
and Valley 


cent all importance 


Range region total 


acreage per 


cent Sacramento 5.0 


pel increased in 
Fig. 3 


lhe 


data for 1938, when only 51.9 per cent 


same trend is apparent in the 


of all acreage was in the southern group 
The share of the northern 


22.0 


of counties 


counties rose to per cent for the 
17.2 per 
for the San Joaquin Valley, and 7.1 


cent for the Sacramento Valley 


Central Coastal region, cent 


per 

Fie. 3 

Another decade produced ho change 
In 1948 only 


the acreage was in the 


In trend. 34.8 per cent ol 
southern 
ot the Central 
Coastal region had risen to 2 


and 


Joaquin. and 


coun- 
ties, whereas the share 
26.3 per cent 
Sal 
had 


1958 


shares of the 


ito Valleys 


risen to 26.1 and 11.5 per cent In 


the re spective 


sacrame! 


the latest vear for which stat 


istics are 


CALIFORNIA 


ENGLISH WALNUT ACREAGE 


BEARING AND NON-BEARING 


| BY MAJOR PRODUCING REGIONS 
1948 


20 340 & 
s Prenecedicacalh 
OLAmETER SCALE OF CRCAES 
i THOUTAMOS OF ACRES 


BEARING 


NON-BEARING 


1948 
Speci 
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available) the ac reage in the southern 
counties had sunk to only 15.2 per cent, 
whereas the San Joaquin Valley area 
had achieved dominance, with 35.8 per 
the total The 


Coastal Sacramento 


cent of state acreage. 


Central area and 


Valley respectively contained 29.6 and 


17.9 per cent of the total acreage (Figs. 4 


and J 

hese figures show a radical rearrange- 
ment in the pattern of walnut produc- 
tion within the state. In less than 40 
years the production centers moved from 
the Angeles area to north-central 


should be 


these percentage changes occurred on a 


Los 


California. It noted that 


fairly constant base. At first, the migra- 
tion was relatively slow although stead, 
\fter the 1930's and 


1940's the rate of movement was much 


late through the 


accelerated. In recent years the move- 
slower, 


| ig. 6 


continues at a somewhat 


still 


ment 


but fairly steady, rate 


CALIFORNIA 


ENGLISH WALNUT ACREAGE 
| BEARING AND NON-BEARING) 


| BY MAJOR PRODUCING REGIONS 
1958 


1 40 60 BO 1H 


OLAMETES SCALE OF CBCES 
im THOUSANDS OF ACERS 


d 1958 rces 
Publication 275 
fk 


Re port 
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CALIFORNIA 


ENGLISH WALNUT ACREAGE 
BEARING AND NON-BEARING 


1958 


ONE DOT EQUALS 100 ACRES 


Fic. 5 
1958. 
and Nut Crops as of 1958 (Sacramento: C 
Crop and Livestock 


English wah 


California 


ilifornia 


Reporting Service, 1959). 


The 


California 


northward shift from southern 


has been caused and 


sus 
tained by a number of more or less un- 
related factors. Of outstanding impor- 
tance is the tremendous urbanization of 
the former southern walnut-growing 


land 


to residential and industrial use has been 


regions. Increasing diversion of 
at the expense of perennial crop acreage. 


Cropland of all types, of course, has 
been converted from agricultural to ur- 
ban uses, but there has actually been 
something of a selective attack on wal- 
nut orchards, which seem to present an 
irresistible invitation to the residential 
subdivider. They generaliy offer level 
land with large, handsome shade trees 
and good access roads—all most desir- 
able for a housing development.*? In 
consequence, the premium that high- 


price walnut land commands from sub- 


Source: Acreage Estimates Caltfo u Fruit 


(sEOGRAPHY 


dividers has doomed many orchards to 


commercial extinction or relocation. 


Figure 7 shows the growth of sub- 


dividing and the coincident decline of 


English walnut acreage in southern 


California counties. This comparison 
alone proves little, but it generally sup- 


ports the clearly observable phenomenon 


that subdivision has been highly destruc 


tive of commercial walnut acreage in 


southern California. Given the limited 


area of fairly level land in the non- 


desert sections of these southern coun- 
ties, the competition between perennial- 
crop and urban land use becomes more 


acute than is 


suggested by the actual 


area of land urbanized. 
other neyative 


There are numerous 


aspects, as far as the English walnut 


crop is concerned, of urbanization of 


southern California. Growth of urban 
population has worsened crop damage 
from air pollution, produced competi- 
tion from more profitable crops, and led 
to some crop losses through theft and 
vandalism. freeway 


Large-scale con- 


struction has not only consumed much 


land 
local movement dithcult for the farmer. 
The trattic of 
the freeways and their limited 


agricultural but has often made 


heavier (and restricted 


access, 


make it difficult to move farm machin- 


ery. Growth of urban population has 


also been accompanied by increased 


draft on underground water supplies, 
leading to the disruption of irrigation 


and drainage systems. The residential 


population of a farming area is lable to 
object to some normal farm operations, 


such as spraying. Another very impor- 


‘So many walnut orchards have been sub 
divided that popular gardening magazines offer 
advice on the care of mature walnut trees that 
remain in such developments. Ironically, it 
might be added that such English walnut trees 
do not flourish without special attention. The 
black walnut rootstock is highly susceptible to 
crown rot disease in garden lawn locations 
lree-wreckers do a thriving business in sub- 
divisions that have been established several 
years in former walnut orchards 
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on walnut cultivation. Many are poorly 

CALIFORNIA sited, or at least are not in the best 
MEDIAN DIVISIONS possible locations. Part of the intra- 
mesuins wenee eamenee state movement of walnuts can cer- 
1919-1958 tainly be explained in terms of a search 
for more nearly optimum conditions of 

production. Contrary to earlier opinion, 

the conditions in northern California are 

now held to be superior to those in 

the southern part of the state. Greater 

winter chilling in the north, with the 

hardy varieties, is believed by many 


growers to be advantageous. Southern 


FIG 6 California Media Divisions o 
English Walnut Acreage 1919-1958 Sources 

lcreag Estimate California Fru ( l 
Crot 1919-1953-—by counties, Speci bli NUMBER OF } 
tion 275—Supplement (Sacramento SUB-DIVISION 
lcreage Estimates California Fruit and 

1958 (Sacramento: Califor 

Livestock Reporting Service, 1959 


Crop and Livestock Reportiag Service Lots / 


re SS ee ee ENGLISH, 
tant aspect of the urbanization of farm RAs PCE 


land ts the increase in tax habilityv usually 
resulting. Greater population density 
increases need for public services, which 
have to be supported by increased taxes 
In addition, the assessed value of farm 
property increases because of non-farm 


competition for land Bho Bl 
° . — “~ ~ “ 1 -, 
While these strong external forces 
have acted to lisplace English walnut Fic. 7. English walnut acreage compared 
g ; 5 with number of subdivision lots in Southern 
cultivation, some internal forces have — California Counties (Los Angeles, Orange, Riv- 
_ verte: ? . ~~ erside, San Bernardino, San Diego, Santa 
also been exerted Thus, the commer- Secieas. sail’ Vaenane coma’ See 
cial walnut orchards of southern Cali- Sources: Acreage Estimates California Fruit and 
Vut Crops 1919-1953—by counties, Special Pub 
; : lication 275—Supplement (Sacramento: Califor- 
without the benefit of modern research nia Crop and Livestock Reporting Service, 1956 
lcreage Estimates California Fruit and Nut Crops 
’For more detailed discussion some of as of 1958 (Sacramento: California Crop and 
these problems, see Howard F Greg Race in Livestock Reporting Service, 1959), Commu- 
Pressures on California Land,” J 1 Economics, nication from State of California, Division of 
Vol. 33, November, 1957, pp. 311-3 Real Estate, Sacramento, 1958. 


fornia have generally been established 
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orchards have also become decadent and 
blight, 


trouble ol 


particularly subject to insect 


pests, and fungus various 
types. 

Another advantage the north offers is 
sreater irrigation possibilities. The pre- 
irrigation affords 
Some 


successful orchards are operated entirely 


cise advantages that 


English walnuts are not clear. 


without irrigation. However, it is known 


that 


Oregon growers of walnuts have 


average vields far below those of Cali- 
Since most of the Oregon wal- 
produced in the fertile Willa 


mette \ alley 


fornia. 

nuts are 
the substantial difference 
in yields is presumably due not to 
tility 


ler- 
differences but to climate or cul- 


tivation differences. One major differ- 


ence is that irrigation is widespread in 
California. Increasing ‘sire on the 
part of California walnut orchardists to 
secure more easily and cheaply the bene- 
irrigatior have been 


fits of potent 


influence in causing northward migra- 


Northern 


more abundant, 


tion of the crop. and central 


California, with supe- 
rior-quality, and generally less expensive 
irrigation water supplies than the south, 
offer obvious attractions to the progres- 


sive walnut grower. 


MoObDERN PRODUCTION CHARACTERISTICS 


tend to be 
In 1954, the 


acres (bearing and non- 


English walnut orchards 
small in Califernia. 
total of 121,927 


bearing trees) 


state 


was divided amony 18,778 


producers—an average of only 6.5 acres 


per grower. However, this average 


figure ts even less meaningful than such 


2 ¢ eralizations usually are, because the 


crop is produced by many small-scale 


and part-time growers as well as in 


large, thoroughly commercial orchards.? 


\nother 


indication of the small-sized 


‘United States Census of Agricultu 
Vol. 1, Part 33, California (Washi 
U. S. Department of 
This does not include data for fart 
than 20 trees 


1954. 
Dx 
1956 p 38 
ners with less 


gton, 


Commerce, 


(;EOGRAPHY 


production units is that the Diamond 
Walnut 


marketing over 70 per cent of the Cali- 


Growers, Inc., an association 


fornia crop, has over 9000 members.*! 


Many ol 


Enelish walnuts have only secondary o1 


these small producers of 


minor interest in the crop. Numerous 


retired persons, city commuters, and 


ranchers primarily engaged in other 


have a small 


English 


the small-scale 


forms of agriculture, 


icreage of walnuts. walnuts 


ire wel! suited to and 


part-time orchardists. They are one ol 


the easier tree crops to care for; the 


crop is non-perishable, facilitating har- 
vesting and marketing; and prices have 


been relatively stable in recent vears. 
Two main types of walnut plantings 
may be orchards 


\lost 


important are orchards, which usually 


recognized—those_ in 


and those along road or field sides. 


contain multipie rows of trees spaced 
50-60 held-side 


plantings consist of single lines of trees, 


feet apart. Road or 


generally spaced more closely than or- 


chard plantings. Plantings of this Jast 
tvpe use space and even irrigation water 
that micht otherwise be | irgely wasted. 
They may also serve as windbreaks and 
desirable. 
black 


ire planted 


aesthetically 
“| Ol 


not seedlings, 


be considered 
Nowaday S, 


nut rootstor ks, 


trees grafts wal- 


because of their tolerance of oak root 
fungus. 
In ¢ 


nual precipitation in the winter season, 


ilifornia, the concentration of an 


with little in the has 


The 


walnut. or- 


Yrow ing Season, 


led to the widespread irrigation. 


large majority of English 


chards are now irrigated. Usuallv the 


receive ihout 


tions annualls 


trees three deep irriga- 


Although English wal 


In the 1950 U.S 
when the 20 tree minimum 
there were listed 26,796 prod 
of 123,006 acres n aver 
grower. 

J. H. Brvee: “Acres of Diamonds,"’ Western 
Canner and Packer, Vol. 49, No. 3 (March, 1957), 
' 


Census of Agriculture 
ipplied, 
total 


ige of 4.6 acres pet 


Was hot 
ers with a 


) »? 
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demanding 
\lost 


when 


nuts are not considered a 
crop, some upkeep is necessary. 
has to be done in the early vears, 
the tree must be trained and pruned. 


The 


least once a vear, and irrigation ditches, 


orchards should be cultivated at 
dikes, and basins have to be prepared. 
It is also desirable to spray the 


blight, 


iphids, codling moth, caterpillars, and 


trees 


against such pests as walnut 


scale insects. 


Some orchardists use a cover crop 


such as clover, mustard, or vetch to 


promote good physical condition in the 


soil so that? it will take water and 


maintain soil fertility Because English 


walnuts take a long time to reach 


maturity, intercropping may be prac- 


ticed Beans, tomatoes, melons, and 


peppers are fairly common mm vounyg or- 
chards. Peaches, prunes, ilmonds, ind 


ipricots) may be planted temporarily 


\nother 


prac tice is to use additional walnuts as 


between young walnut trees 


interplants.} After 6-12 vears it be- 


comes necessary to remove the tem- 


porary trees, but they provide some 


return from the land while walnuts are 
The English 


walnut lends itself to intercropping since 


vielding little or 


ho ¢ rop. 


it is deciduous and one of the last trees 


to come into leaf, causing a minimum 


of shade for spring crops. | 
a walnut tree usually doc 
dense shade on the ground, prun- 
ing is performed to keep an open branch 
pattern.* 

Some varieties of English walnut bear 
harvestable crops after only 
Others require seven or eight 
fore producing worthwhile crops. How- 
ever, crop production is not full until 


are 12 to 16 vears old.4 Wal- 


the trees 


However, intercropping is 
California than in some 
The extensive walnut ore 
tend to be thoroughly 
etable t d other crops 
p. 39] 


} 


foreign wa 
regions 


used lor croppi 


ith veg 
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nut trees continue to bear for a long 
Some highly Cali- 
fornia orchards are 50 to 60 years old. 


The 


usually harvested bv shaking or knock- 


time. productive 


walnut crop in California is 


ing the nuts off trees.44 This results in 
veak labor demand, generally involv- 
Hulling, 


drying, and bleaching are the next steps 


ing temporary help. washing, 


preparatory to marketing. 


Only in recent years have the prin- 
ciples of scientific walnut growing been 


formulated. The application of these 
principles has resulted in an 

During 
was 0.349 short 


the 1950's 


i 


enormous 


increase in yields. the 1920's 


the average vield tons 


per bearing acre;? in the 


average vield rose to 0.557 tons. * 


This increase in vields is due to the 


vreater size of trees (with a_ higher 


proportion of trees at full-bearing de- 


velopment ind to the use of superior 


varieties that vield more abundantly 


and consistently. The increase can also 


be partly attributed to better cultiva- 


tion practices such as improved disease 
control, 


and pest more genera! appli- 


fertilizers, and wider use ol 


\lso 


to vield increase has been 


cation ol 


irrigation highly important in 
Col tributing 


the shift from. the 


low-producing  or- 
chards of southern California to higher- 
north.*? Total 


vielding centers in the 


acreage has fluctuated relatively slightly 
World War I, 
since World 


has 


and has actually 
War II, but 
substantially in 
1919 and 


about 


since 
declined pro- 
clue tion increased 
recent vears 


1955, 


Thus, between 


bearing acreage increased 

In Oregon the general practice is to allow 
the nuts to fall from the trees when the hulls 
split. 

% California F 
Special Publicatic 
Crop ind | 
p. 102 

Tbid., p. 102 

Ralph G. Rush: “Walnut Acreage and 
Trends,"’ Diamond Walnut News, Vol. 49, No. 3 
Mav, 1958), p. 22 


uit and Nut Crops 1909 
m 261 (Sacramento: California 
Reporting Service, 1956), 


1955, 


ivestor k 
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62 per cent while’ production rose 


about 133 per cent. 


OUTLOOK 


The northward movement of English 
walnut production in California has been 
1919, the 
earliest date for which reliable data are 


¢ 


clear and continuous. since 


available. Southern declined 


acreage 


drastically while the northern increased 


steadily. This tendency will probably 


continue because the factors inducing 


relocation are unlikely to change sub- 


stantially in the foreseeable future. 

in the short run, orchards will con- 
tinue the tendency to northward migra- 
because the emph isis On New plant- 


the 


tion 


ings, reflected in acreage of non- 


the 
northern rather than the southern pro- 


bearing trees, is overwhelmingly in 


ducing regions.** In 1958, only 3.9 per 
cent of non-bearing acreage was south 
of the Tehachapi \Mlountains. The main 
concentration of non-bearing acreage is 
now in the lower San Joaquin Valley 


counties. Thus, barring feverish new 
planting, the southern counties will con- 
tinue to decline in acreage. 

Actually, the relative gain in impor- 
tance of the northern walnut producing 
districts is likely to be eve! greater than 
This 


factors. 


the mere acreage figures suggest. 


will be due to three major 


Firstly, the trees of the northern or- 


chards tend to be at the highly produc- 
tive stage of early maturity since much 
of the acreage was planted during recent 


years. Secondly, the northern trees are 


generally high vielding because of vari- 


1 


etal and 


selection, more fertile soils, 

‘Ss The continuing rapid urbanization of farm 
land in parts of southern California must have 
produced negative attitudes to perennial crops 
In the face of an irresistible spread of urban 
growth, farmers will select annual rather than 
perennial crops, which have a considerable time 
lag before reaching maturity This type of 
thinking, and its reverse in other parts of the 
state, is undoubtedly an ingredient of the 
situatior 
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irrigation 


act 


possibly more effective 
Thirdly, 


is still classed as non-bearing 


prac- 


tices. much of the 


northern 
icreage 


and is yet to come into production.*® 


(CONCLUSION 


The migration of crop production due 


to changed environment—phvysical or 


institutional—or in search of superior 


conditions is something of a geographical 


commonplace. Perhaps because of its 


unusually rapid development, California 
affords many examples of drastic changes 
For 
example, in the Central Valley, formerly 


important crops such as 


in the pattern of crop production. 


wheat have 


dwindled in importance, whereas crops 
like rice, milo, potatoes, corn, tomatoes, 
and cotton have appeared or greatly ex- 
panded their acreage. Crop production 
regions have been relocated: citrus vrow- 


has moved outward from the Los 


ing 


Angeles area, prunes have dispersed 


from the Santa Clara Vallev, and Eng- 


lish walnuts have migrated northward 
from southern California. 

The movement of the English walnut 
production centers within California is 
both its 
As recently 


remarkable for completeness 


and rapidity. as 1928, some 
66.3 per cent ol the total walnut acreage 
in the state was in the southern coun- 
ties. Progressive northward migration 


ot walnut has 


growing reduced the 
acreage of the southern counties to only 
15.2 per cent (1958) of the state total. 
All this occurred while total ac reage in 
the state remained almost constant. 


Such a far-reaching relocation of any 


but is even 


more remarkable when a perennial crop 


crop is remarkable enough, 


is involved, particularly one that takes 
as long to mature as do English walnuts. 


Such crops represent a heavy investment 


'8To illustrate this point, specific mention 
may be made of the San Joaquin and Sacra 
mento \ lle y regions The re, 37 1 per cent und 
27.4 per cent, respectively, of walnut acreage 
were classed is non-be iri in 1958 
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in money and time. Growers are reluc- 


tant to abandon orchards, once estab- 
lished, and tend to make the best of the 


they can 


situation, what 


recovering 
from their expenditure by keeping in 
production. 

Besides this inherent tendency to im- 
mobility, other factors militate against 


A suitable 


established, 


the migration of tree crops. 


labor pool becomes 


and 


hauling, storage, processing, and mar- 


keting facilities evolve lll reinforcing 


the immobility of the orchard.*® In the 


California walnut industry, however, 


these inertial elements have been offset 
by potent torces making for relocation. 
Helping overcome these strony inertial 
been the heavy urbant- 


influences has 


zation of old established walnut-produc - 
ing districts in southern California 
High land prices for urban uses have 
encouraged growers to sell their orchards 


and 


for residential subdivisions indus- 
trial sites. 

Despite the urbanization of southern 
walnut orchards, the total state acreage 
devoted to the « rop has held steady for 


the past 30 years. This over-all stability 


has been achieved by much new plant- 


ing, mainly in north-central California. 


Here 


negative 


there is relative freedom from 


urban pressures, more abun- 

England affords many striking examples of 
the immobility of tree crops. English orchards 
mainly deciduous fruits) are concentt 
few localities and are considerable 
intiquity. One authority has st ited a I) idley 
Stamp, The Land of Britain, Its Use and Misuse, 
London: Longmans, Green & Co., 1948], p. 124 
that a very large proportion of English commer 
ial orchards are badly sited their 
such that they production 
from their traditional centers, with little apparent 
etlort to relocate according to the principles of 
production The price paid for this 
inflexibility is great annual fluctuation in op 
yields, which produces a national dependence 
imported supplies that, under more rational 
production tec hniques, might be 
tically 


ited in a 
otten ot 


inertia is continue 


screntilic 


grown domes- 
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dant and less costly irrigation water, 


cheaper land, less disease, and, where a 
fresh start with new, superior varieties is 
possible, conditions now considered more 
venerally favorable to the « rop. 

As the centers of walnut production 
moved other 


northward, service ind 


along 


facilities tended to be drawn gv, 
Notable among these was the facility of 
Diamond Walnut Growers, 


ciation 


Inc.. Ll) ASSO- 


which processes and markets 
the ¢ 


formerl\ 


walnut 
nod lly 


\ngeles, once in the 


most ol ilifornia crop. 


This Was located in 
Los heart of the 
main producing districts but now at the 


| he ible V1¢ al 
1956, 


extreme southern fringe 


location was corrected in when 
a new installation was opened at 
Stockton. 

Thus, 


making 


despite the potent influences 
for immobility, or at least slow 
idjustment, the California English wal- 
nut industry has relocated drastically in 


The ti 


centers in the south to 


recent decades. dustry has moved 


from its histori 
new produce tion districts in the north, at 


the same time vastly increasing out- 


put trom an 


almost unchanged total 


acreage ol or hard. Che completeness 


and celerity with which this tree crop 


has been relocated speaks eloquently ior 
the dynamism and opportunism char 


icteristic of California agriculture. 
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THE CONCORD GRAPE INDUSTRY OF THE 
CHAUTAUQUA-ERIE AREA 
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l ngeles 
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HE Chautauqua-Erie grape area 
the southeast- 


Erie 


Pennsylvania 


is located along 
ern shore of Lake 
the New York 
(Fig. 1). Stret hing along the lake for 
about 


astride 
border 
55 miles, this nearly linear strip 
of vineyards is 
a Belt.” 


section of 


known locally is the 


Grape Through this 
the lake plain o! 
Chautauqua County, New York, and 
Erie Dass three 


New York 


railroads. 


CONn- 
stric ted 
County, Pennsylvania, 
major and the 

Nickel Plate 


The Chautauqua-Erie area 


highways 
Central and 
is bounded 
along its entire length by the Allegheny 
Escarpment and extends southwest as 


far as the 


Erie urban area north- 
east to the Cattaraugus Indian Reserva- 


tion. 


and 


In quantitative terms the district 
can be defined approximately by an 
isopleth enc losing areas with over 5 per 


Thus 


cent of the land in grapevines. 
defined, the Chautauqua-Erie area 


oce- 
cupies about 200 square miles. 


The Chautauqua-Erie area is dis- 


tinct from the other commercial districts 


producing native-American 


The 


viticulture in 


grapes 1n 


sey eral 


respects. relatively 


yreat 


importance of the agri- 


cultural enterprise structure ol this area 


is shown clearly on the maps of Amer- 


ican orchard and vineyard regions pre- 


pared by Olmstead.' On 


these maps 
1 Clarence W. Olmstead: “Am Csttiend 
and Vineyard Regions,”” F ( Vol. 32 


1956, pp. 189-236 


Professor of 


Geography at the University 


lhe present study ts based largely upon his 


Wisconsin. 


the Chautauqua-Erie area appears as 


one ol areas in 


two deciduous fruit 
which vineyards strongly dominate the 
orchard-vineyard 
the 


the 


association. Among 


non-European vineyard 


North the 


Chautauqua-Erie area ranks second to 


areas on 
American continent 
none. The persistent predominance of 
(Vitis 


most 


the Concord variety labrusca) 


has been one of the distinctive 


features of the 


Chautauqua-Erie  in- 


dustry for several decades. At present 
Concords comprise over 95 per cent ol 


the \nother dis- 
tinctive feature of the Chautauqua-Erie 


industry is 


total grape acreage. 


the 
fermented grape juice processing plants 
Virtually 


( ‘oncords 


the dominance of un- 


in the marketing structure 


all of 


are processed into unfermented grape 


the Chautauqua-Erie 


juice as well as various secondary prod- 


ucts and 
the 


greatest concentration of grape process- 


such as jellies, soft drinks, 


Kosher wines. This area with 


ing plants in the United States is also 


the heart of the unfermented grape 


juice industry in America 
This 


geographic features of the Chautauqua- 


will salient 


paper analyze the 
Erie area and industry in three sections. 
The first section will discuss the physical 
features of the area chiefly as they re- 
late to the presence of the grape industry 
the 


areal extent of the industry, and to the 


. . . ' 
in the Chautauqua-Erie area, to 


internal spatial arrangements of the in- 
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GRAPES-VINES OF ALL AGES | 


NUMBER, 


United State 
dustry. Methods of producing grapes 
will be described as well as the distribu- 
tional arrangements of grapevines in a 


second sec tion 


the 


morphological features of vineyards and 


\ desc ription ol 


farms producing grapes completes this 


section. The last section of the paper 


deals with marketing There the ante- 


cedents of the present market outlets 


for Chautauqua-Erie grapes will be re- 


viewed briefly, and spec ial emphasis 


pl iced upon the spatial structure of the 


Chautauqua-Erie 


processing industry. 


\ report on vertical integration in the 
Chautauqua-Erie industry concludes the 


section on marketing. 


PHYSICAL CHARACTER OF THE AREA 


In this first section the general fea- 


tures of climate, terrain, and soils which 


are related to the 


the 


grape industry will be 


geography ol 
Chautauqua-Erie 


briefly analvzed. 


Climate 


Phe Chautauqua-Erie area 


OF THE CHAUTAUQUA-ERIE AREA 


954 


CHAUTAUQUA-ERIE 
AREA 





ip fro 


several fruit districts which depend upon 


the climatic benefits derived from a 


windward position on a 


Great Lakes’ 


shore 


The position of the Chautauqua- 
Erie 
ot 


within a 


area is somewhat analogous to that 


other commer¢ ial vinevard districts 
band of latitude which 


hug the shores of the Great Lakes and 


narrow 


bodies in  north- 


Che 


its from a shore site athwart lake winds 


other smaller water 


eastern United States. area bene- 


as well as from al ivorable arrangement 
of slopes 
Such a 


with what n ight be called a 


position provides the area 


‘7 : 
hkacustrine 
lac king the other- 


climate,”’ extremes 


wise inherent in a continental location 
In spring the cool waters of Lake Erie 
reduce air temperatures and effectively 
retard blossoming until the danger of 
frost is lessened. On the other hand, 
i lake 


air temperatures and help to delay frosts 
until late October. 


In autumn warm waters modify 


ite position of the 
Chautauqua-Erie area towards the east- 
ern end of Lake Erie 


serves to augment 
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these modifications, the northeasterly 
drift ol ice and cold water delaying the 
arrival of spring. The frost-free period 
over 170 days in 
Lake Erie 


this period drops to 


150 days on 


this 
The 


about 


averages slightly 


section of the 


plain. 
length of 
the 


plateau interior and to considerably less 


near-by sections of 
than that somewhat farther inland. 

The boldness of the Allegheny Es« arp- 
ment and its proximity to the lake in 
this area are of 
The 


basin 


spec ial ( lim itic sig- 


nificance. lake is an immense 


settling for cold air, and the 


arrangement of this escarpment, rising 
several hundred feet above the narrow, 
gently sloping lake plain, is especially 


favorable for 


air drainage. Of further 


significance is the nocturnal convec- 


tional circulation described by Haskins 
of fruit sites along the Erie 


( Yhio. 


in a study 


shore of This circulation is in- 


duced on cold nights by a temperature 


contrast between relatively warm lake 


land 


Che well-developed circulation 


waters and cooler adjacent 


sur- 


faces. 
of air in this area keeps vine foliage and 


grapes dry, thus largely deterring fun- 


vous diseases 


Morrison Viti 
p.. Won. 12; 1936, 5. 77 
n Haskins: ‘‘ Orchard Sites a 

tG . Vol. 70, Oct. 1950, pp 11, 
20. See also F. G. Haskins: “ A Study of Fruit 
Sites in Northeastern Ohio from Standpoint of 
Frost Damage,’’ Proceediy f the O tat 


1950, pp. 80-91 


Ohio, ”’ 


Paul C. 

n. Geo 
Glet 

1 ane Fru 


d I rosts,”’ 


Horticultural Society 


Fic. 2 
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General location map of Chautauqua-Erie 


\s a the 


factors ol position and site a 


consequence of foregoing 


climate 


results which a century of commercial 


grape production has revealed to be 


favorable for certain varieties of native- 


Ameri ahh LFapes, Esper ially the ( ‘one ord. 
Terrain 


The Chautauqua-Erie section of the 


Lake Erie plain is relatively narrow, 
| 


averaging only slightly more than three 


miles in width though varying from 


less than two to more than five miles 


the 
lake about 100 feet per mile, or slightly 


Inclined gently towards 


| in. 


under 2 per cent, this narrow plain is 


separated from the lake's edge by a 


nearly continuous cliff, averaging over 
50 feet in height and reaching a maxi- 
mum height of over 170 feet in one area. 

Bordering 


the lake plain along its 
landward southeastern edge is the Alle- 


Ss 


gheny Escarpment. From the 900-foot 


contour which generally marks the in- 
land edge of the lake plain, the escarp- 
within 


The 


area not only occupies the lake 


ment rises some 500 to 700 feet 


a distance of two to three miles. 
grape 
plain but extends up the escarpment 
the 1100-foot 


hundred 


face to about 


contour, 


thus falling a few feet short 


of the Allegheny 


elevation 


Plateau surface, whose 


varies from 1500 to about 


2000 feet in the area. 


Phe Chautauqua-Erie area is under- 
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irea show y selected co l¢ 


lain by relatively flat-lving Paleozoi 


shales thinly mantled with glacial debris 
and pro-glacial lacustrine sediments 

On the basis of surface configuration 
and underlving materials the area can 
to three nearly 


zh. The face ot 


be divided lengthwise in 
linear zones (Fig. the 


\llegheny 


which 


scarpment 


be 


Compt ises one 


zone will referred to as the 


escarpment zone. The lacustrine plain 
zone and 
The beach 
ol 


escarpment, embraces the beach ridges 


includes in inner beach ridge 


an outer lake bottom zone 


ridge zone, Ilving at the foot the 


and bars otf at least two pro-glacial 


ich 
an elevated pro-glacial lake bot- 
ol 


cut cliff bordering Lake Erie 


lakes. From the base of the lower be 


ridge, 


tom extends to the top the Wave- 


« Although the 


and 


combination of terrain 


climatic elements establishes areal 


limits to commercial grape culture in 


the Chautauqua-Erie 
ol the 
factor related 


area, the pattern 


soils is single most import iit 


to the internal spatial 


distribution of grapevines Soils of the 
in terms of their suit 


ind 


mirrored in the distribu- 


area differ widely 


ability for vrape produc tion, these 


differences are 


tional pattern of grapevines. The best 


soil for vinevards appears to be a fertile, 


well drained, deep, sandy or vt! ivelly 


loam with a subsoil free from layers of 


OF THE CHAUTAUOUA-ERIE AREA 


clay which might impede drainage and 


restrict the depth ol rooting \ soil 


underlain by a highly mottled subsoil 


otf heavy clay is much less favorable 


lor grapes 


he soil 
the 


pattern that developed upon 
the 


complex lithologic base of 


irea is highly detailed, 
ot 
Soil 


Chautauqua-Erie 


particularly in relation to the size 


the average vinevard or farm 


bodies tend to be elong ited and oriented 


l difference es 


parallel to the lake shore 


between soils are generally maximized 


i. direction normal to the lake shore 
and to the contours which parallel the 


‘ral, 


zones utilized in the discussion of terrain 


shore In vene the three physical 


ire useful for grouping and evalu 


iting 


spatial patterns ol soils in this area 


The soils of the es« irpment zone have 


developed largely upon a mantle ol 


ola tal driit overlying Devoni ul shales. 


Phe 


from several feet 


thickness of the drift mantle varies 


inches and ts 


| he 


horizon is fairly permeable ai 


to a lew 


totally absent in places. surtace 


id permits 
a rather rapid infiltration of water, con 


The 


compact nature ol the subsoil, however, 


sidering the rolling to steep slopes. 


Fairchild: G i b 
, N \ State Mi st l 
1907: | S. Dept. of 
“Soil Survey of Chauta 
b lt. M. Morriso 


S : Ss 


7 | 


\ tec 
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GRAPEVINE NUMBERS: 1900-1954 
Chautauqua County, N.Y. & Erie County, Pa 


FIG Number of grapevit 1900-1954. 


es 


retards internal drainage and strongly 
limits the utility of these soils. 

well-drained and well- 
the 


The generally 
beach 
the 
most favorable soils for grapevines in 


aerated soils which bound 


ridge zone on its sides are among 


the area. For the most part these soils 
have developed upon the gravelly beach 
ridges of pro-glacial lakes Whittlesey 
and Warren. 
zone the ridges are somewhat separated 
that 
tex- 
Lake 


Elsewhere, the inter-ridge 


In some sections of this 


and include between them soils 


have developed upon the heavy 


tured sediments in 


Whittlesey. 


space embraces 


deposited 


extensive coarse- 
textured deltaic deposits. 

The the 
developed the 


soils of lake bottom zone, 


upon generally _ fine- 


textured sediments deposited in Lake 


Warren, 
than 
The 


undulating 


favorable for 
of the 
relatively flat 


ol 


are less yrape- 


vines those beach ridge 


zone. to mildly 


topography this zone 


Ni re- 


mottling 


drainage 
ol 


restric ted 


affords poor surface 


over, the high degree in 


the subsoil reflects internal 


drainage. 


PRODUCING GRAPES IN 
CHAUTAUQUA-ERT 


PHI 
AREA 


An analvsis of the record of vinevard 


acreage and grape production in the 


Chautauqua-Erie area for the past few 
decades reveals several interesting char- 


An aill- 


population 


acteristics of the industrv. 


time maximum grapevine 


(;EOGRAPHY 


vines was reached 
Vine numbers 
1930's, dimin- 


25 million 
1930 


declined rapidly 


of about 


about (Fig. 3 


in the 


ished to about 15 million vines by 1940 


and have remained approximately at 
that number for the past two decades. 
Essentially the same pattern of decline, 
that is, from a maximum vine population 
the late 1920's or 1930’s to a 
smaller more stable level in the 1940's 


in early 
and 1950's, is repeated by other vine- 
yard districts in the eastern and central 
states.” 

Until the present decade the record 
of grape production in the Chautauqua- 
Erie area generally corresponded closely 
Both 
production and numbers of vines de- 
1930 and 
remained at generally low levels during 
the 1930’s and 1940's. the 


produc tion record contrasts greatly with 


to that of grapevine numbers. 
clined markedly after about 
However, 


the number of grapevines during the 
decade of the 1950’s when production 
not only returned to the pre-depression 
level but actually surpassed this level 
4). With 
cent the 


industry 


Figs. 3 and 


60 


depression acreage, 


(compare ap- 


ol pre- 
the 


produced during the 1950’s at a level 


proximately per 


more than 10,000 tons higher per year 
than the pre-1930 level. The marked 


increase in yields suggested by these 


comparisons calls for examination 


an 
of production methods. In the follow- 
the of the 
enterprise in the Chautauqua-Erie area 
will the 
Che 


general procedures employed in estab- 


ing pages nature grape 


be characterized as well as 


variations in production methods. 


lishing new vineyards will be outlined, 


following which, methods 


production 
will be treated in some detail under the 


basic divisions of dormant season ac- 


tivities and growing season activities. 
i. Dept ot 
Fruit and Vuts 


1949, pp. 28-30 


\gric., Bur. of Agric. 
Bearing Acreage 


Econs., 


1919 19 16, 
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CHAUTAUQUA-ERIE GRAPE BELT 
GRAPE PRODUCTION & UTILIZATION 1901-1958 


80 
60 


40 \ 
\ \ A NR 
F VV I 
20 \ — faa 


TONNAGE USED BY 
PROCESSING PLANTS 


1900 1930 1940 1950 


THOUSANDS OF TONS 
THOUSANDS OF TONS 








Fic. 4. Gray oduct ind utilization in the ' 1901-1958 
lished weekly inkirk, \ } 1959 


Production \lethod normally critical. However, during the 
Ing seasol ‘rations mus » per- 
In terms of labor input per icre of growing season, Operations must be per 


vineyard, grape growing Is a moderately formed in a rather definite sequence the 


. . ; timing of which ts occasionally itical. 
mtensive activity requiring an average ~ - i Saga Cs = 


: inevards are essentially simili in 
ot 125 hours per veatr \s three Ol \ 1¢ ird are «< en ill milat 
more vears of labor and relativel\ large ippearance throughout the irea, fre 


flecting a rather high degree of uniform- 


amounts. ol capital are required 


establish a vinevard and. bri it into ity in the methods employed in estab- 

; ; - : lishin ney S (; nevines -@ 
commercial production, grape growing *! hing vineyards. | ne ee eee 
must be considered i stable lor propagated from cuttings obtained from 


lurseries al ante ner 
time enterprise. local nurseries and planted, generally in 


Grape production methods appear to SPE. 1! plowed furrows or augered 


. holes Vines are trained t row on 
be quite uniform so that vineyard ac " Se a 


tivities within the Chautauqua-Eri two- or three-wire trellises, four to six 


. iia ovate 
area are differentiated more clearly in '°¢! high, [he umbrella system ofl 


; training, whi inates i , 
terms of time than in terms of area nsannAE aE hich predominate in the 


rhe activities calendar for established 272: usually well established by the 


: : —— j a t SePASOCI n . - 
a eee eee third or fourth season. Injured or 


cliseased vines, or vines with crooked 


into two major seasons, namely, 


trunks, are renewed systematically. It 
dormant season and a growing season. 


as been esti aut ‘ll-estab- 
Of the two seasons, the dormant season has been estimated that a well-estab 


- . 1c » ; *\ de Oo an; i 
is the longer though it requires less lished vineyard, under good manage 


labor, perhaps 40 per cent of the annual ment, requires about 1 per cent annual 


total. Further, it is a period during ‘¢Placement.’ 


. . . . . c ‘1 in » . - 1 
whi h the timeliness ol Operations IS not | xe di ¢ from November through 


April, dormant season activities are 
B. A. Dominick, , and R. S. Smit! 
and Returns 22 tbe Far 5 “hautau : r r\ Report She 
1956-1957, N \ tat oO OT or I onti | t Hligh Ix ite,” 
Univ., Dept ri cr \ pr ‘ 955 Published w 
1958, p 13 
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generally flexible as to time and vary 


from vineyard to vineyard depending 
such weather, age 


upon conditions as 


of vineyard, and labor supply. These 
ol 


pulling and disposal, trellis repair, vine 


operations consist pruning, brush 


and fertilization. 
the 


renewal, tying, 
flexible 
and yet important of all vineyard opera- 


fall, 


and 


Pruning is one of most 


tions. It is performed between 


when the vines have matured, 


spring, before the buds have begun to 
| 


swell. Much of the pruning is done by 


professional pruners or trimmers who 


live in the area and who are 


paid 
premium wages for performing what is 
ol 
operations in the entire vineyard man- 
Vines 


pruned, generally according to a system 


considered one the most critical 


agement program. are severely 


known as “balanced pruning.’” Evolved 
over a period of vears by experience and 
experimentation, this system has as its 
purpose the maintenance of a balance 
between fruit production and the fruit- 
ol The 

2 


for Concord vines is 3 


ing capacity the vine. scale 
recommended 
plus 10, that is, 30 buds are left for the 
first pound of one-year prunings and 
10 buds for each additional pound of 
one-year prunings. Application of this 
system has undoubtedly contributed in 
part to higher yields in recent years. 


Following pruning, brush is pulled 


from the trellis. To an increasing extent 
i this 


in recent ye brush has been 


irs 
chopped by commercial brush choppers 
left 
with the surface soil. 


in the rows and to become mixed 
lo a lesser extent 
the brush is re- 


today than formerly, 


the vinevard and burned. 
ol 


facilitated 


moved from 


The 


vineyard is 


removal such brush from the 


by « ross-alley s 


which provide relatively easy egress 


from the vineyard. 


Trellises are put into good repair 


following pruning and brush disposal. 


Loose posts are pounded in, broken and 


(GEOGRAPHY 


badly weathered posts replaced, end- 
posts braced where needed, and sagging 
Vines 
to trellis wires before buds begin 


Most 


local 


wires tightened. are then re- 


tied 


to swell in spring. of this work 


is performed by women who are 


experienced in this operation. 
Associated with the recent improve- 


ments in the growth and _ vield_ of 
Concord 


grapes is a sharp increase in 


the use of commercial fertilizers in 


Chautauqua-Erie vineyards and a gen- 
eral, over-all improvement in the total 
This 


ened program reflects clearly the credit- 


fertilization program. enlight- 


able progress in grower education 
achieved largely through the efforts ol 
experiment station and extension work- 


\lost 


annually. 


ers. vrape growers now fertilize 


Commercial fertilizers are 


applied generally in spring about a 


month before vine growth begins. 
the nutrient 


deficiency symptoms, the wider use ol 


Through recognition of 
soil tests, and foliar analysis in the de- 
tection of deficiencies in elements other 
than nitrogen, a more intelligent and 
efficient fertilizer program has evolved. 


Though all of have 


the above factors 
contributed to improved yields, heavier 
applications ol nitrogen have been olf 
Nitrogen has 
ol 


cheaper 


first-order importance. 


been applied recently in the form 
which is 


ammonium nitrate 


and requires less handling per unit of 


nitrogen than other carriers such as 


nitrate of soda or ammonium sulphate. 

Organic materials are being applied 
to vineyards to an increasing extent. 
A supply of these materials is no prob- 
lem for grape farmers with livestock 
enterprises but those without such en- 
terprises depend upon waste products 
from near-by processing plants and old 
hay or straw. The increasing practice 
of chopping, rather than burning, vine- 
vard brush reflects this trend. 


Vineyard activities during the grow 
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Ing Season represent about 60 per cent 
labor 


( onsist 


ol the veariy | iv. ) 


input 


These activities chiefly of soil 
management, insect and disease control, 
and harvesting. Commencing about the 


vIns 


first of May, this work normally be 
the 
Plowing has been replaced venerally by 
The 


practice of shallow discing, which avoids 


with turning under cover crop 


shallow discinge tor this purpose 
| | 


or minimizes root pruning, has had the 


effect of raising vields, especially 


heavier soils where the depth of soil in 
roots thrive is rather lim 


Vinevard 


as required, until about mid- 


which feeder 
ited initially. cul 


rows are 


tivated, 
\ugust or September. 

Weed growth under the trellis is more 
difficult to remove than that between 
Conventionally, such growth 


by 


Spe ial blade, 


the rows. 


cultivation 
called i 


the side of a tt 


is controlled with al 


hoe, 
The 
blade can be 
laterally 
During the |. 


vrape 


mounted at iclor 


movement of the hoe 


controlled both ind sas 


depth. 


cultivation of 


St 
t 


the season the vrape hoe is used to 


a ridge of soil several inches high 
ind 


summer the same ridge 


throw 
towards the trellis to covet 
In 


is removed or 


weeds 


sod. early 


thrown away from the 


trellis to control weeds at that time. 


Grape-hoeing is a slow operation which 
is performed caretully on both sides of 
the rows. 

A promising alternative method ol 
removing weeds under the trellis Is the 
chemical weed Intro 


use ol sprays. 


duced in this area on a small scale about 


1949, the method has increased slowl, 


in popularity. Three carefully timed 


are deliv- 


applications ot weed spray 


ered by means of a spec ially constructed 
trellis and 


both 


boom which straddles the 


sprays under the vines on sides 


of a row simultaneously 


A cover crop ot “overwintering” 


plants such as rye, domestic ryegri 


iss, 


to 


OF THE CHAUTALQI 


LABOR DISTRIBUTION 
ON THE GRAPE ENTERPRISE 


YEARLY WORK 


TOTAL 


PER CENT OF 


0 


distr 


t Sct 


wheat, or barley is seeded, commonly 


at the time of last cultivation in late 


summer 


Growers in the Chautauqua-Erie are 


protect their vrapes st insects and 


aga 


diseases by applying a minimum of 


two to three sprays per seasol Sprav- 


ing has been a more common practice 


in the post-World War II era of higher 


prices for grapes. Prior to that time 


there existed a most interest! Y ireal 


contrast between the southwestern or 


Pennsylvania portion of 
the Chautauqua County ‘ain terms 


ol Spravine. 


Spraying Wa al accepted 
Pennsvivania 


h id 


orchards and therefore ilso spray equip 


vinevard practice in the 


rea, where MAN vrape Lrowers 


ment, whereas orchards and 
equipment were much less common 
Chautauqua County 

The most important insects and dis 


ind 


time 


eases affecting Concord 


yrapes 


vines in the area at the present 


are the grape berry moth (Polychrosis 


viteana Clemens), grape leathopper (/ry- 
throneura Sav), grape 
Fidia viticida \Walsh black rot (Gu 
bidwe e.| Viala 


ind powdery mildew (ln 


comes rootworm 


nardila 
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F1G 6 


[Schw.] Burr.). 


cord grape production during the past 


Improvements in Con- 


decade have been related in small 
way to the innovation of DDT in 1946. 
Not only the 
brought 


DDT 


Injury 


ho 


was grape berry moth 


under control result of 


but 


as a 
also the grape leathopper. 
the latter 
insidious than that of the berry 


caused by is more 


moth. 
The relative absence of the grape leaf- 
hopper from 


Chautauqua-Erie  vine- 


yards has resulted in a more efficient 
functioning of leaves and better utili- 
zation of fertilizers applied. 

Until the 


to keep insects and diseases 


recently spray schedule 
utilized 
under control consisted of three appli- 
cations of a mixture of DDT, bordeaux 
mixture, and a spreader-sticker. How- 
ever, in 1953 the experiment station at 


North East, 


report indicating that spray schedules 


Pennsylvania, issued a 
of bordeaux mixture alone and combi- 
nation of DDT 
the 


sprays 


and bordeaux 


mixture retard vield of Concord 


grapes.°* hereafter the bordeaux sched- 

S James A, Cox and H. Kk. Fl Ofte 
Certain Sprays on Growth and Yield of Concord 
Grapes, The Penn. State Col., School of Agric. 
\gric. Expt. Sta., Progress No. 94, 
March, 1953, p. 6 


Effect. of 


Re port 


(SEOGRAPHY 


Distribution of grapevines in the area in the early 1950's 


ule was replaced, for the most part, by 
a schedule of one ferbam spray and two 
sprays of low soluble copper plus lime 
DDT 


applications. 


which has proven to be effective. 
all 


almost 


is used in 


normally 


There followed an immediate 
and perceptible increase in vine vigor 
and vields as a consequence of the dis- 
the of bordeaux 
had the standard 
fungicide in the area for several decades. 

Asa consequence of the Miller Amend- 


ment the 


continuance of usage 


mixture which been 


to Federal Food, Drug and 


Cosmetic Act of 1938, establishing pesti- 


cide residue tolerances, the third DDT 
spray of the season has been replaced 
by parathion, an organic phosphorous 
insecticide, by growers desiring premium 
prices lor grapes destined for the several 
new grape products utilizing whole Con- 
cord berries. 


Although 


among 


spray equipment varies 


grape farms, a_ characteristic 


feature of vineyard spray equipment is 
inverted 


the boom 


U-shaped hooded 
the function of which is to spray both 


The 


hood, constructed of heavy canvas, was 


sides of a row simultaneously. 


during the 
1940’s in an effort to nullify the effects 


developed and introduced 





PHE CONCORD GRAPE INDUSTRY 


CHAUTALQI 


OF THE CHAUTAUQUA-ERIE 


\-ERIE AREA 


DISTRIBUTION OF GRAPEVINES 


pl 
vraphs 


ipiled from aerial phot 
of the wind which frequently interferes 
with spray il vy operations. 

Grapes are harvested in late Sep- 
tember and 
The labor 
1 


long period represents perhaps 


ot the 


through most of October. 


this month- 


LO 


input during 
pel 
cent annual total, varying, of 
course, according to the size of the crop 
be fully 
when harvested as they do not improve 


The 


vyrowers al d 


lig Grapes must ripe 


in color ot quality alter picking 


by 


by 


harvest is carried o1 


their families, aided hundreds of 


seasonal hired workers In 1954, state 


employment offices reported that the 


number of domestic seasonal hired work 
ers engaged in) the Chautauqua-Erie 
grape harvest varied from 600 to nearly 
1200." In 


Puerto Rican workers have been 


evel increasing numbers 
partic- 
ipating in the grape harvest, particularly 
The bulk 
the picking labor, however, is comprised 


local 
spend their fall 


in Chautauqua County ol 


of the hundreds ot who 


womel 


regularly days in the 


vinevards. 
In-Season Fat 
iestown Office, 
Service dat Er 


ment Securit 


Gra pevine 


lhe 


shown in 


distribution 
detail 
from aerial photographs and topographic 


The 


linear and the pattern within is patchy 


ol Is 


Lrapevilles 


in Figure 6, compiled 


maps. vineyard area is nearly 


den 


per cent 


and discontinuous. Grapevine 


Sli- 
by 


In grapevines in one-mile squares, 


measured the 


ties, as 


ol 
land 


ranged as high as 52 per cent though 


densities above 50 per cent were re- 


small irea in) 


| he 


area studied w 


restricted single 


North | 


cle HSIt\ 


to a 


ast Township. median 


for the is 14 per 


and 


unit areas Was 


cent ve 


the inter-quartile ra 


the from 9 


to 


cent (Fig. 7 


\ stratification ol grapevine umbers 


by namely, lake bottom, 


soil zones, 
beach ridge, 


density 


and escarpment zones, re- 
contrasts that are clearly 


the field. The 


though continuous zone of beach ridges 


veals 


manifested in narrow 


than 30 ol the 


cont Lins less per cent 
land area of the Chautauqua-Erie 


Yet 1950 the beach I 


area, 


idge ZONE 


11h 
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CUMULATIVE AREA (PER CENT 


CUMULATIVE AREA BY PER CENT OF LAND 
IN GRAPEVINES 


PER CENT OF LAND IN GRAPEVINES 


Cumulative irea | 
Data derived b 
an isopleth map prepared from t 
used to construct Figure 6 


Fic. 7 
in grapevines 


tained 54 per cent ol the vgrape acreage 
(Fig. 8 Within this zone of gei 
well-drained soils, vineyards occupy 33 
varies 


per cent of the land. This density 


little within the beach ridge zone where 
physical conditions of soil, slope, and 
relatively 


the 


drainage are comparable 


throughout area and other enter- 


prises compete with grapes for space 
and labor. The maximum densities of 
grapevines in the entire district occur 
within this zone in the only section 
where the beach ridge zone broadens to 
the lake’s edge, the lake 


150 feet below. 


being nearly 


the 


idge 


with 
beac h 
the lake bottom 
falls 


Soils over much of 


Contrasting sharply grape- 


density in the 
ot 


average 


vine zone 
Zone W here 


below 9 


is that 


the density 


cent. this zone 
lt Area of the three physica 

mined by planimetry Zones 

various unpublished tield sheet 

lished maps ol soils and surface 

yard areas for Erie Count 

by dot planimetry of enlar 

Depart. Agric., P. M 

1261-50, taken in 1950 

vinevard areas from: 

Chautauqua-k é } , 1950, 

Summary Ret N tat p gr Bur. 

of Statistics in ¢ vitl S Dept 


\ork \eork 


Ly} 
tables in 


OOT 
opera 


7 Bur. 


erally 


per 


are 


( 


sEOGRAPHY 


underlain by heavy, frequently mottled, 


subsoils. On such soils the grape enter- 
prise has proven less successful than on 
the better drained soils. in fact a 
rather substantial proportion of the land 
in this zone lies idle. 
Intermediate in density 
lake 
the escarpment zone where grapevines 


is 


area though densities contrast sharply 


between the 


beach ridge and bottom zones is 


nearly 


occupy ol 


per cent the total 
between the Pennsylvania and Chautau- 


In 


qua County portions of this zone. 


GRAPE ACREAGE BY ZONE 
(PER CENT OF TOTAL) 


PER CENT OF LAND IN GRAPEVINES 
BY ZONE 


ARRANGEMENT 


Fic. 8 
Zones ire 


bottom zone; 


relation to zones 
follows: L.B.Z., lake 
beach zone; E.Z., 


Grape acreage 1n 


designated as 
BAR.Z., 


t Zone 


ridge 
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the 


former 22 


area V inevards Oct upied 
the 


latter 


1950 whereas 


11 


per cent of land in 


in the they 


OC ¢ upied only 
per cent. 


lhe 


clearly constitutes the core of the yrape 


narrow zone ot beach ridges 


producing area. If this core is visualized 


as the “backbone 


of the statistical 


surface depicting the density of grape- 
\ ines, the importance e of soils with deep, 


well-drained, coarse textured profiles is 


clear. The three pe iks along this “‘ back 


bone” correlate with those sections ol 


the beach ridge zone containine wu 


umul 


Vrave lly 


beac h 


Similarly, 


usually large itions of 


material in the form ol bars, 


deltas, and terraces the two 


major saddles in this ‘“‘backbone”’ cor 


respond with narrower 


sections of the 


zone where gravelly accumulations 


Are 
either absent or of limited extent 
lrnevard 


In 


chards, 


\Jo? bholos \’ 


much the same manner as or 


bold 
amid fields of intertilled crops 
land. Well kept vinevards ap- 


pear espec ially immac ulate 


vinevards stand out in 


contrast 
ind idle 


| he coMm- 


monly rectangular or parallelogram 


shape of vinevards in this area relates 


chiefly to the similar shape of the farms 
Dimensions of over 650 vinevards tn the 


Pennsvivania section of the area were 


analyzed on enlarged aerial photo- 


Vinevard 


feet in 


graphs. 
76 1400 


rows varied from 
leneth with median 


he 


normal 


to 
lengths between 526 and 550 feet 
widths of vineyards (measured 
varied trom 26 to 1975 feet 


. 
326 


to the rows 


with median widths of to 350 feet. 


Using median measures of vinevard 


dimensions, the length ot 


rows exceed 
vineyard widths by 60 per cent 


Iwo characteristic features vine- 


ol 


vards in this area are the headlands or 

ee | > Dept \ort I l d Nikte \dmin. 
photography APD 5 . Scale ca 
1:8760 Loa | 


ed to LOT through 
fs. ¢€: Ss 


ruurtess 
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spaces left at the end of the vineyard 
rows and cross alleys which interrupt 
rows in long vineyards. Headlands pro- 
vide room for the turning of implements 
and 30 Che 


CTOSS 600 


generally feet. 


500 to 


average 
illevs at intervals of 


feet are necessary if brush or prunings 


are to be removed easily. 
vinevard rows in 


ol 


The orientation of 


the Pennsylvania section the 


area 
was analyzed on the aerial photographs 
cited above Vinevards were classified 
according to orientation and their areas 
measured by dot planimetry. On only 
38 per cent of the acre wwe were \ inevard 
oriented less with the 
The 

rows runni 


In 
1 


responsible for much of the 


rOWS more or 


majority vinevards 


col 


itour 
had 


the contours 


ol 


if more or less across 


many cases this latter 
orientation, 
soil vine 


Crosion in 


Chautauqua-Erie 
vards, follows the pattern of land sub- 
division 


fields 


On farms with long, narrow 


oriented either normal to the 


contours, or with the meridians, both 


space and efficiency would have been 


lost by the vinevard 


Such a 


planting rows 


on the contours downslope 


‘ntation of vinevard rows has greatly 


Soil Con- 


Orig 


frustrated the efforts of the 


servation Service. On suitably shaped 


fields and on hillside sites the straight 


vineyard rows, for the most part, run 


ipproximately parallel to the contours. 


Many 


sunlight 


other factors such as exposure to 


and wind also might have 


influenced the orientation of vineyards. 
In terms of internal arrangements ol 
vines and trellises, vinevards are 


essen- 


similar in stvle the 


' 
The 


three wires stretched tightly one above 


tially throughout 


area. trellises consist of two or 


another between sturdy wooden posts 


or metal stakes. The distance between 


vineyard rows varies from seven to 


See Walter F. Wood: ‘ 
\ New W to Meas 
( Vol. 6, January, 


Phe 
Ma 


Dot nimeter 
ire F 


1954 
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12 feet though spacings between nine 


and eight feet appear to be most com- 


mon.'4 Vines in a row are commonly 


spaced seven to nine feet apart. 


Farms Producing Grapes 


The farms producing grapes in the 
| | 


Chautauqua-Erie area, numbering per- 


by 
the lake plain 


haps 2000, are not large \merican 


standards. Farms on 


are smaller than those on the Allegheny 
Plateau where slopes are steeper, tem- 
peratures lower, and farming generally 
intensive. the lake plain 


less 


Upon 


farms tend be located 


Belt 
highways, or 


the area, where sizes of! 


the smaller to 


near Grape communities, major 


lakeshore recreational 


areas. the southwestern portion of 


two groups ol 
grape farms were studied in detail, 


mean size varied between 50 


acres and the median between 


60 acres. the 80 to 90 


hall 


Farms in acre 


class or below contained of the 
grape farm acreage. 

Farms producing grapes in the Chau- 
tauqua-Erie area are characterized by 
ol 
structures consisting of a house, a barn, 


In 


the latter represent old grape-packing 


a comparatively simple complex 


and one or two sheds. many 


Aases 
houses which stand as a reminder of the 
era in which grapes were pac ked on the 
farm for the table market. 

Vineyard area on the average farm 
producing grapes varies between 10 and 
20 acres and, in general, represents ove 


Al- 


though the density of grapevines varies, 


one-fourth of the total farm area. 


the grape enterprise is relatively impor- 


l c 
jua Ek 
Report, op. ci 

Grape farm data compiled fro 
lowing Soil Co 
records of 104 farms producing gt 
East and Harborcreek I< shiy 
County, Pa. 1950-1955; (2) records of 
farms producing grapes in 


North East 1 
ship from Erie County Assessor’s Offic 


tna 
tau 


the fol 
Service 
North 
Erie 
290) 


OW 


sources: (1 servatio 
pes 


Ww 


( 
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all townships of the vineyard 


\t 


tant in 
two-thirds of the farms 


the 


least 
halt 


divisions comprising the Chautauqua 


area. 1¢ 


in over ol nine minor. civil 


Irie area reported grapevines in 1950." 
two of the minor civil divisions 
half of 


In only 
did 


grapevines. 


than the farms 


less report 

On the whole the grape enterprise is 
more important as a producer of farm 
income than as an occupier of farm area. 


Although the 


come derived from the grape enterprise 


percentage of farm = in- 
varies among the townships of the area, 
in none of them does it rank below other 
TI 


1955 accounted for over 50 per cent of 


enterprises. l@ grape enterprise in 


the total gross income on 75 per cent of 
the farms producing 90) 


10) 


grapes, over 


cent the 


100 


per on cent ol larms, 


3 per 


per 


and per cent on cent ol 


the farms.!? 
Grape production is associated in this 
area with tree fruit, small fruit, truck 


crop, dairy, poultry, and various other 


farm activities which manifest greater 


spatial variations, but none exhibits a 


pattern similar to that of *the grape 


enterprise. 
MIARKETING GRAPES IN THI 


CHAUTAUQUA-ERIE AREA 


The 


dustry 


first century of the grape in 
in the Chautauqua-Erie area, 


brought to a close by the 1958 grape 


harvest, was characterized bv several 


market outlets. Grapes first were used 


commercially in local wineries centered 
6 Data for Chautauqua County from U.S 
Bur. Cen., Se the U. So U.S 
Census Agric.: 1950, unpub. m.c.d. data through 
the cooperation ol the N. Y. 
Service from Prof. M. C. Bond, Dept. Agri 
Econ., Cornell Univ. Erie Co. data from U.S 
Census of Agric.: 1945, unpub. m.c.d. tabula- 
from Region I, p. 9, Farm and Ranch 
Schedule, 1945. 
Data tabulated 
vey conducted by the author 
the year 1955. Nearly 1600 questionnaires were 
mailed; approximately 38 per cent of the ques 


ton! 


enteenth Census of 


Crop Re porting 


tions 


Irom sur 


1956 covering 


a questionnaire 
in 


lires were returned, 
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BY STATIS 


GRAPES PRODLE CED & PROCESSED 1948-1957 


Fic. 9 Grapes produced ind processed 
1959. | S Dept \ori \eork Mktg Ser... F 
Fruit oncitrus by States, 1955 and 1956, July, 
Estimates United States, 1934-1955, 
\gric. Econ., Fruits | Noncitrus| Production, 
1049 Revised Estimates, Stat. Bull. No 


around Brocton and North Eas 
the 


Later 


area earned al national reputation 


as a producer of table grapes. These 


were chiefly of the Concord variety 


which has dominated vineyards in this 
area since the 1870's. The table market 
was supplanted gradually by a demand 
for bulk shipments of grapes to be used 
This 


market, which boomed during prohibi- 


in homes chiefly for wine making 


tion vears, led to widespread plantings 
and to the maximum areal expression 
of the Chautauqua-Erie vineyard area 
1930. 


were 


around During this period when 
railroads 
fall as 


Concords were fed to 


grapes marketed fresh, 


bustled with activity in the 
Chautauqua-Erie 
the 
New 


States. 


markets of 
the 


urban Pennsvlvania, 
York, New 


The coll ipse ol this fresh mar- 


and England 
ket was associated with a shift in habits 
of consumption, widespread overproduc- 


tion of grapes, and years of depression. 


1948-1957 
1957; 


Stat. Bull. No. 192, September, 1956; U. S 





(Sources of data 
Voncitrus by 
Fruits Noncitrus by States, 


The Grape Bel 

1956 and 1957, July, 

1949-1955 e 
Dept \eri 


States 


Farm Disposition, Value and Utilization of Sale 
114, October, 1952 


From the mid-1930's through the pres- 
ent the unfermented grape juice industry 
has dominated the market for Chautau- 
qua-Erie grapes. 


The growth of the Chautauqua-Eri 


grape juice industry is described in part 
I 


1 the data presented in Figure 4. 


was launched on a 
1897 


his industry com- 


the Welch 


Grape Juice Company moved to West- 


mercial basis in when 


field near the center of the Chautauqua- 


area. By 


Erie 1934 the juice industry 
had grown in size so that it consumed 
half of 


The proportion of the crop 


over the annual Chautauqua 


erie crop. 


utilized for juice increased to over 90 
per cent in 1938 and has exceeded 97 per 
cent in 17 of the 21 vears since 1938.'* 


The 


utilization of 


persistently high percentage of 


grapes by the juice fac- 


tories is especially impressive consider- 


's The Grape Belt, May 14, 1959 
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Fic. 10. 
and Chautauqua-Erie area productio 
of data: U.S Dept \gric., f 
1958, Wash., D. C., 1959, p. 199; The Grape 
Belt, May 14, 1959, plus annual grape 
crop summaries since 1949. Data expressed in 
terms of cases containing 24 No. 2 cans 
of grapes were converted to their juice equiy 
alent by using a conversion factor of 46.7 cases 
per ton ol grapes proc essed 


Some comparisons of | ited States 


sources 


™ cee 
1 cullure SATIUSTICS 


issue of 


Tons 


ing the marked increase in total grape 
production since 1949 (Fig. 4 

Grape production and utilization data 
the 
importance of the Chautauqua-Erie in- 


by states are useful for assessing 
dustry in relation to the national grape 
(Fig. 9 The 
dominant position of California is ap- 
the 


processing industry 


parent However, California in- 


dustry is so completely different that 


it may be excluded from the present 


analysis. There remain four important 
the Great Lakes area 
Washington and Arkansas. 


California, the processing industry con- 


states in plus 


Excluding 


stitutes the dominant market for grapes 


in each of the states noted above. 


Among the individual grape districts 


represented by the state totals in Fig- 


ure 9, the Chautauqua-Erie area stood 
10-vear 


terms ol 


in first the 
1948 


produced and in 
Data for 


plac e tor 


1957, 


pel iod 


both in tonnage 


tonnage prot essed.!9 


the Chautauqua-Erie area 


(SEOGRAPH\ 


have been added to the map for com- 
parative purposes.” Production of this 


area includes almost the entire Penn- 
svlvania production in addition to over 


half of New York 
State. The Chautauqua-Erie produc- 


the production ol 


tion for the 10-year period 1948-1957 
is clearly vreater than that of the states 
of Michigan, Washington, 
Arkansas. 


( Yhio, or 


Comparison of Chautauqua-Erie 
grape juice production with the total 


national pack of unfermented grape 


juice and the total pack of all fruit juices 
reflects some developments of interest 
(Fig. 10). Until 1929 


the canned (or 


to this analysis?! 
juice only 


bottled ) 


grape was 


fruit juice on the market in 


quantity. After 1933 the national grape 
juice pack failed to retain its position in 
the total juice pack, 
of the 


fruit 


largely as result 


entry of pineapple and grape- 
which stole 


As the total 


juices dramatically 


the lead trom vrape juice. 


national market for fruit juices ex- 


panded, other juices such as orange 
juice, orange-grapefruit blends, and 
fruit the market, each 


the 


nectars entered 


eventually surpassing production 


level of vrape juice. Despite this de- 


crease in re/ative importance, the na- 
tional grape juice pack has continued 
to increase at least as rapidly as the 
population. 


The 


roborated by 


above developments are cor- 


data comparing the per 
capita consumption for all canned fruit 
juices with that for grape juice for the 


period 1910-1954” (Fig. 11). These 
U.S. Dept. Agric., Agric. Mktg. Ser., Fruits, 
Voncitrus by States, 1949-55, Statistical Bull. 
No. 192, 1956, pp. 45-54; Fruits Noncitrus by 
States, 1955 and 1956, 1957; Fruits 
States, 1956 and 1957, 1958 
The Grape Belt, op. cit 
» Dept \eric Ag icultural Statistics 
(1952), p 1953), p. 215; (1955), p. 194 
2U.S. Dept \gric., Agric. Mktg. Ser., ‘ Sup- 
plement for 1954 to Consumption of Food in 
the | S. 1909-52,"") Agriculture Handbook, 


No 62, 1955, p 18, 


Voncitrus by 


5? 
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data also indicate that grape juice has 


not only held its position during the 


past two decades but has made_ per- 
ceptible increases in the national market. 

The importance of the Chautauqua- 
Erie production in the national market 
for grape juice is further suggested by 
11. 
Variations in the production of grapes 


belt 


Variations 


a comparison of Figures 4 and 


in the Chautauqua-Erie are re- 
flected 
the per capita consumption of 


Phat 


consumption data are less evident in 


rather closely by in 


grape 


juice, such variations in. the 


more recent vears reflects the stability 


{ 


added to the market with the entry of 


other Concord areas into the ipe 


vi 


juice industry. As other Concord areas 
entered the juice industrv, the relative 
importance of the Chautauqua-Erie 
grape juice pack declined. However, 


the has 


Chautauqua-Erie area more 
than held its own with reference to the 
growth rate of the national grape juice 
The ot 

processed in the Chautauqua-Erie 


the 


pa k. total 


quantity juice 
area 
ol 
juice from grapes grown in the Chautau- 


but 


includes not only production 


qua-Erie area also the juice ex- 


pressed from grapes brought into the 


area trom. other producing districts. 


During the past decade imported grapes 


have boosted the p ick of juice prow essed 
in the Grape Belt by approximately one- 
third. If 


ported grapes is added 


the juice from im- 
to that 
the 


tion of Chautauqua-Erie processing fac- 


pac k of 
from 
Chautauqua-Erie grapes, produc- 
tories represents well over half and, in 
some years, perhaps as high as 60 to 


70 per cent ol the national pa k. 


Spatial Structure of the Chautauqua-Eri 


Grape Processing Industry 
In 


including two small wineries, processed 


1955 approximately 18 factories, 


grapes in the Chautauqua-Erie area. 


The exact number fluctuates from time 


Ol CHAUTAUQUA-ERIE AREA 


THI 


NITED STATES: 1910-1954 


PER 
CANNED 


CAPITA 
FRUIT 


CONSUMPTION 


ALL JUICES & GRAPE 


(POUNDS) 


CONSUMPTION 


CAPITA 


eer 


P 


Fic. 11. A comparison of per capita con 
sumption for all canned fruit jui 
grape juice, 1910-1954 (Source of data: | S 
Dept. Agric., Agric. Mktg. Ser., “Supplement 
for 1954 to Consur ption ol Food in the United 

1909-1952,"" A altu Hand k. No 
18 


ces with that for 


to time as changes in ownership and 


processing occur among certain of the 


smaller firms. These factories receive 


grapes during a month-long period ex- 
tending from late September through 
of October. 


most Juice is expressed 


from the grapes immediately upon re- 
refrigeration. 


ul- 


im- 


ceipt and stored under 


Though most of this juice is sold 


timately in unfermented form, an 
portant quantity is converted into jelly 
and wine. 

The areal expression of the Chautau- 
qua-Erie processing industry is that of 
a highly dynamic nodal region with the 
belt the 


The boundaries of the irregularly- 


Chautauqua-Erie comprising 
core. 
shaped supply area fluctuate markedly 
This areal structure, 
32; 
from annual crop summaries from The 
Belt 
an average spatial structure for the nine 
1949 1957. The 


belt the 


irom vear to vear. 


shown as Figure was synthesized 


Grape newspaper. It represents 


crop years trom to 


Chautauqua-Erie comprises 


The G 
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CHAUTAUQUA-ERIE GRAPE PROCESSING INDUSTRY 1949-1957 


FLOW OF GRAPES 
TO BE PROCESSED 


‘ 


Fic. 12 The area’s grape processil g iIn- 
dustry, 1949 1957. (Source of data: The Grape 
Belt, issues containing annual grape crop sunr- 


maries, 1950-1958.) 


core or focus of this structure. During 
the nine-year period three-fourths of the 
total tonnage of grapes processed in the 
Chautauqua-Erie area was supplied by 
the The 


fourth tonnage 


core area. remaining 


the 


one- 


of was imported 


from outside areas. Schematic flow lines 
depict the relative volume of movement 
into the belt 
The 


Chautauqua-Erie 


from these various source 
ol 


tO 


areas. very minor amount 


grapes exported 
the Finger Lakes wineries calls atten- 
tion to the fact that 99 per cent of the 
Chautauqua-Erie 


grapes are pre cessed 


locally. some years a significant 


quantity of unfermented juice is shipped 


the belt in bulk to wineries in 


New York and Chicago to be manufac- 


out of 


tured into Kosher wines. 
The 


Chautauqua-Erie 


movement of grapes into the 


area for processing, 


illustrated in Figure 12, is related ob- 


viously to the distribution of grapevines 


By 


means of this movement, which varies 


in the northeastern United States. 


considerably from season to season, sur- 
pluses from various producing districts 
can be utilized to maintain the operation 
of Chautauqua-Erie plants at an effi- 
cient level. 

During 


1957 


the nine-year period 1949 


for which data are available the 


shipments of grapes into the Chautau- 


(,EOGRAPHY 


qua-Erie area from the various north- 
eastern producing districts varied 
The 


Niagara peninsula of Ontario has f 


greatly. grape district on the 
re- 
several 
the 


Chautauqua-Erie belt. The Niagara area 


quently sent shipments of 


thousand tons of Concords into 
centered around St. Catharines normally 
produces a surplus. However, the move- 
ment of these surplus grapes across the 
international border is impeded some- 
tariff 
factor inhibiting the utilization of Cana- 


what by a barrier. A further 
dian grapes is that a few users of bulk 
grape juice advertise that their product 
is made from New York State Concords 


The Lake 


Erie shore of Ohio generally ships a few 


or from American Concords. 


thousand tons of grapes into the belt. 
Approximately three-fifths of this ton- 
nage comes from the area northeast ol 
Cleveland. In many vears the Niagara 
New York, 
districts each ship a few thousand tons 
the belt. 


grapes are imported from the Girard 


County, and Finger Lakes 


into Smaller quantities of 


area, located in western Erie County, 
North 


County, 


Pennsylvania, and from the Brant 
Collins area 
New York. 


is subject to greater variations in size 


in western Erie 


The Michigan grape crop 


than that of the Chautauqua-Erie area. 
Consequently, shipments of grapes to 
the Chautauqua-Erie area from Mich- 
igan are much more erratic than those 
of 


the areas noted above though they 


may amount to several thousand tons 


in a given year 
Within the 


the processing factories are grouped into 


Chautauqua-Erie area 
four nodes corresponding to the Grape 
Belt communities of North East, West- 
field, 


(Fig. 13 


and Fredonia-Dunkirk 
With the exception of Broc- 


Brocton, 


ton these nodes are situated at the foci 
of the major grapevine concentrations 


in the area. Brocton is situated near 


the northeastern end of the concentra- 
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OF THE CHAUTAUQUA-ERIE AREA 


CHAUTAUQUA-ERIE AREA 
PLANTS PROCESSING GRAPES IN 1955 


Plat 


ts process! 


tion of vineyards ¢ entering on Westfield. 


Vinevard concentrations thus cor- 


relate closely with clusters of grape 


processing factories which situated 


belt 


where the labor supply is concentrated 


are 


in established grape communities 


and the relatively large amounts ol 
water necessary for processing is avail- 
able. 

Chautaua 


| ertical Int gration nN the 


Itrie Grape Industry 
Vertical 


tively 


had a 


long history in the Chautauqua- 


integration has rela- 


[erie area, dating back to the grape 


shipping associations of the 1880's 
(I spec ial interest to the present inalvsis 
are the developments during the past 


three decades. It was not until the area 
lost its fresh market that cooperatives 
first entered the juice processing business 
had 
on a commercial basis just prior to 1900 
by the Welch Company. In 1929 


groups 


which been launched in this area 


two 


grower cooperative acquired 


1 
as to 


vrape processing facilities; one w 


an old wine cellar in 
Westfield. 


operatives were followed bv a 


1938 


cated in Brocton, 


the other in These co 


third in 


1935 and a fourth in However, 


the most significant development fol 


lowed as a consequence of the organiza 


tion of the National Grape Cooperative 


H. DD 
hautauqua-E 


ents 


Phillips: ¢ 


Gra pe 
oT Expt Ne 


grapes in the area in 1955, 


1945 by 
local « ooperative groups in the Chautau- 
That the 
controlling interest in the Welch Grape 


\ssociation in growers in SIX 


qua-Erie area. same year 
Juice ¢ ompany changed hands and the 
new a_ profit- 
National 
This contract 
sured the Welch Company 
vrapes sufficient to maintain production 
National 
members would receive for their grapes 
Welch 
ished produc ts to its « ustomers, less its 
ol 10 


t of net sales to the Welch Company 


Management negotiated 


sharing contract with the 


Grape ( ‘ooperative 


as- 


a supply ol 


and sales and provided that 


the price at which sold its fin 


expense doing business and per 
cell 
In the years that 
followed the Welch Company 


ized and expanded its processing facil- 


as its compensation.” 
modern- 
ities. Phe National Grape Cooperative 
also expanded as membership was ex- 


tended to Concord growers in Arkansas, 


nd Michigan. 


\fter an unsuccessful ittempt in 1949, 


\lissourti, a 


the National Grape (Cooperative nego- 


tiated successfully a contract to pur- 


Che 
the 


chase the Welch Company in 1952. 
had failed 


Cooper itive could not 


first attempt because 


raise sufficient 


funds The second was made 


1951 


acquire the Welch Company for $15 mil 


ittempt 


in ind resulted in a contract to 


lion the following year. The contract 


was unusual for it enabled the Co- 


ll R. Clothier: 77 March 27, 
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operative to acquire the Welch Com- 
pany the 
profits’ from the Welch business while 


through accumulation — of 
cash payments to growers were being 
maintained as under their earlier profit- 
sharing contract. Growers were to re- 
ceive their regular advances in cash plus 
all of Welch's net profit ol 
10 per cent of net sales. The entire 10 
per cent of net sales, which Welch had 
retained 


Ith @XCeSss 


under earlier profit-sharing 


agreements, was to be credited to mem- 
bers of the National Grape Cooperative 
in the form of 20-year non-interest 


bearing The ac- 
quisition of the Welch Company, 


visaged 


promissory notes. 
Cr 
as a 10-year operation, was 
completed in about half that time for 
in 1956 the Cooperative acquired title 
to the Welch Company. 


to plants since the 1952 contract was 


For additions 


negotiated, current good will, 


assets, 
and trademarks the Cooperative agreed 
This 
the 


to pay an additional $13.5 million. 
mortgage debt was liquidated by 
end of 1959. 

Growers cooperatives in one way or 
another thus have come to control the 
major portion of the market outlet for 
grapes in the Chautauqua-Erie industry. 


Those groups without processing facil- 


ities have worked out profit-sharing 


agreements with private processors 1n 
the area. Asa consequence ol the fore- 


(1) 


lor grapes, 


going developments the growers: 
have a more secure market 
(2) receive higher prices, (3) have a 
voice in policy decisions through their 


(4 


services extending from farm to whole- 


elective officers, and benefit from 
sale distribution channels. 

The National Grape Cooperative 
alone has approximately 3500 members 
in nine states. Its nine plants have a 
combined processing capacity ol about 
110,000 tons of grapes, the equivalent 
20 


> 
¢ 


juice a year.” 


of over million gallons of grape 


The annual sales volume 


(;EOGRAPHY 


of 


Welch-National reached a 


nearly $40.5 million in 1958.?7 


high of 


: 
a 


SUMMARY 


By 


nation of 


reason ot a propitious combt- 


factors of site and situation 


the Chautauqua-Erie vineyard area 
enjoys a “‘lacustrine climate”’ 
the 


variety if a century of commercial pro- 


especially 


favorable for grapes of Concord 


duction is any criterion. Further, the 


well-drained beach ridges and gravelly 
terraces and deltas formed in and along 
various pro-glacial lakes 


are concen- 


trated in a continuous zone favorably 
situated with respect to Lake Erie and 
the Allegheny Escarpment. 

Vineyard acreage currently stands at 
about 60 per cent of the all-time high 
of the early 1930's. That 


duction levels are not only equal to, but 


present pro- 
somewhat above, pre-depression levels 
may be attributed, in part at least, to 
the 
marginal acreage was eliminated during 


the following factors: (1) much of 


the depression, (2) spraving for insects 


and diseases has increased, (3) im- 


proved spray materials have been intro- 
duced, (4) a system of balanced-pruning 
inaugurated, (5) the. total 


has been 


fertilization program has been im- 


proved and applications of nitrogen 


increased notably, (6) plowing between 
the rows has been replaced by discing 
so that root pruning has been minimized, 
and (7) growers have been educated to 
accept research findings and to apply 
them in their vineyards. 

Vineyards are most concentrated in 
the narrow beach ridge zone where they 
all the 
contrast, the density of grapevines falls 


ES 


occupy one-third of land. In 


to about per cent along the lower 


1956 Report 
In 


\ssociation, 


Annual 
Juice Company, 
operative 
1956. 

27 National Grape Co-op New's 
field, N ¥:: December, 1958. 


The Welch Grape 
National Grape Co 
Inc., Westteld, N. Y 


No. 31, West- 
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escarpment tace and below 9 per cent 


For 


as a whole, elimi 


in the lower or lake bottom zone 
the production area 
nating all areas below the 5 per cent 
value, the density of grapevines in the 


Che 


inter-quartile range for these unit areas 


median unit area was 14 per cent. 


above 5 per cent was from 9 to 23 


per cent. 
Perhaps 2000 farms produce grapes 
area. 


in the Chautauqua-Erie Repre- 


senting about one-fourth of the total 


the these 
10 and 


grape 


farm area vineyard area on 


varies between 


the 


farms generally 


20 On farms 


acres. these 
enterprise was ¢ onsiderably more impor- 
tant as a producer of income than as a 
Space occupier. 
structures vary 


rather widely among 


farms producing grapes, the grape enter- 
prise accounted for 100 per cent of the 
1955 vross farm income on nearly one- 
fourth ola considerable group ol grape 
farms studied in 1956. 

kor the last quarter century most ol 
the Concords of the Chautauqua-Erie 
area have been converted to unfer- 
mented juice by local processing plants. 
Launched on a commercial basis in 1897 


the Welch the 


mented grape juice industry of this area 


by 


Company, unter- 


half of 
Ap- 


grapes 


today accounts tor well over 


the national pack ol grape juice. 
the 


proximately one-fourth of 


Chough enterprise 
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processed in the Chautauqua-Erie area 
the 


various other Concord districts in 


are brought into 


the 
the 
Though nearly all of the 


area trom 


northeast. 


grapes are converted immediately into 


juice, significant quantities ol juice are 
jellies, soft drinks, 


manufactured into 


and Kosher wines. The pro essing fac- 
tories within the Chautauqua-Erie area 
are grouped into four nodes at or near 
the 


foci of the major vineyard con- 


centrations in the area 

The vertical integration ot the yrape 
industry its of special interest. It began 
the late 1920's 
and climaxed with the acquisition of the 
Welch Company by the National Grape 


Cooperative in 1956. 


in the juice industry in 


As a result, the 


market area for Chautauqua-Erie Con- 


cord grape products has been extended 


to cover the United States more com- 


pletely than ever before. Further, the 


market structure of the entire Concord 


grape industry has been strengthened 


vreatly. 
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THE MILK INDUSTRY IN NORTHERN IRELAND 


F. W. Boal and B. S. 


McAodha 


Mr. Boal is a teaching fellow in the Department of Geography, Univer- 


sity of Michigan, and Mr. 
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i 


McAodha ts a lecturer in geography at St. 
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research grants in the Department of Geography at Queens University, 


Belfast, on a study of land utilization in Northern Ireland. 


AIRYING is 
stones of the agricultural econ- 
Northern 


has played such a role from a very early 


one of the key- 


omy of Ireland. It 


date, its presently highly organized 


state being the result of a long devel- 
opment. 

Commercial milk production, as_re- 
flected in the sale of butter, has been 
a feature of the Irish economy since the 


Late Middle Ages. 


bidding the illegal export of butter from 


Regulations for- 


Ireland were made in the latter part of 


the sixteenth century, probably to 


counteract the trade between Ireland 


and the continent in this and other 


livestock products. 


The interplay of political and eco- 
nomic forces implied in such regulations 
has been typical of conditions affecting 
commercial milk production in Ireland 
since then. The present paper describes 
the organization and status of milk pro- 


Northern 


present time, and attempts to account 


duction in Ireland at the 


for the features described The points 


that should be emphasized are, first, the 
deep historic foundations of this branch 
of agriculture, second, the form of the 
production by small 


third, the 


Mahhy farmers, 


organizational aspects ol 


processing and distribution, so impor- 
1]. O'Donovan: The Economic H y 

Livestock in Ireland, Cork, 1940; A. K. Long 

field: Anglo-Irish Trade in the Sixteenth Century 


London, 1929 , 


tant when a highly perishable commod- 


itv is derived from a multitude of small 


producers, and fourth, 


the important 
role played by the government in this 
whole field. 


Historic DEVELOPMENT 


Pastoralism rather than tillage has 


long been the dominant element in 


Irish agriculture, and wealth in 
Ireland 
ured in terms of cattle and especially 
of milch 


rural 


has, traditionally , been 


meas- 
cows. Archaeology and folk 
studies have substantiated the impor- 
tance of cattle in the economy and social 
life of the 


Christian 


Irish people since early 


Traditions 
shift to the 


times at least.” 


linger on of the seasonal 


summer pastures in the mountains, a 


feature of the lasted 


alongside the commercial marketing of 


economy which 
dairy produce until this century. 

The trade in butter developed rapidly 
during the eighteenth century, especially 
lor export to Europe and the American 
colonies. In some areas whole estates 
were devoted to dairying, and a system 


landlord let 


dairymen who payed their rent in butter 


in which the out cows to 


and profits from using the by-products 
to rear pigs and calves was established. 
Such a system has indeed persisted until 


quite recent times in the south and 


K. Ek. Evans: Trish Folkways, 


Ref. Chapter 3, pp. 27-35. 


London, 1957. 
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Nevertheless, it 
and 
is, the small producer who has con- 
tributed to 


southwest of Ireland. 


should be emphasized that it was, 
Irish dairy 


most farming. 


THE CO-OPERATIVE MOVEMENT 
Production on such small farms tends 

to be uneven in both quantity and qual- 

was slowly 


the 


itv, and it 


realized during 


the second halt nineteenth cen 


that 


ol 
the only satisfactory 


the 


tury Way to 


compete on world market was to 


develop a co-operative system to collect 
ind market the dairy produce of the 
farms. 

Sir 


Finlay, 


Horace Plunket, Rev. Thomas 


Rey other 
that 


co-operatl ive 


and pioneers set 


The 


creamery Was 


about first 


tulfilling aim. 
genuinely 
established at Drumcollagher, County 
1888. Six years later, in 
\pril 1894, The Irish Agricultural Or- 


|.A.OS. 


Limerick, in 


vanization Society 
Dublin, 


for the co-operative societies. This body 


was formed 


in to act as a central focus 


met with much opposition at first, 


particularly from the Irish 


Parliamen- 


tary Party which had a slight leaning 
towards state aid, but it gradually over- 
came this hostility 


by 


the British Parliament. 


with the result that 


1896 it was receiving a grant from 

In 1900 the British government estab- 
lished a Department of Agriculture and 
echnical Dublin, 


Plunket Naturally enough, 


Instruction in with 
at its head. 
this began to work in close liaison with 
the I.A.O.S. the 


latter body flourished. 


with result that the 
Dithculties were 
still encountered, however, the chief of 
the ot 


failure 


these being the 
ol 


the 


training 


the 


p< OT 
creamery 
the 


managers and 


farmers themselves to realize 


the only 
means of raising the value in the market 


of Irish butter. 


value of winter dairying as 


Despite this, the greater 
efficiency of the new creameries was an 


undoubted factor in their success. 
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\lready 


dairy 


in March, 1899, there were 191 
in 
70 


societies existence, as well 


as 
approximately 
total 


with a 
21,000. 


auxiliaries, 
ol 


concentrated 


membership nearly 


These were in two yvreat 
belts, one in the southwest of the island, 
centered on Limerick, the other stretch- 
ing from Sligo and north Roscommon, 
through Leitrim, Cavan, Fermanagh, and 
Bann 
191 


Province 


then the 


ol 


south Tyrone, and 


up 


lowlands. Seventy-six the so- 
cieties 
ol 
counties 


Northern 


which 


were situated in the 


63 ol 


were 


Ulster and these in the six 


bec ome 
last 


the 
dairying industry with which this paper 


which later 


to 
Ireland. It was these 


formed part ol the basis of 


is Con erned. 

Che co 
tinued to develop slowly 
War I. 
cal 


there were many 


-operative movement con- 
World 


Atter that, however, the politi- 


until 


situation became so unstable that 


obstacles to the eftec- 
The 


outcome of the political turmoil was the 


tive functioning of the creameries. 


establishment ol 


two governments in 
Dublin the Irish 
Kree State, and the other in Belfast for 
Northern 


led to the forming ol 


the island, one in for 


Ireland. The political split 
Aeri- 
take 
the 1.A.0.S. in so 
far as they had applied to the northern 


the Ulster 


cultural Organization Society 


to 


over the functions of 


area 


The stage in development reached 


by the co-operative creameries in 1931 


Northern be 


Figure 1. The distribution is extremely 


(in Ireland) can seen on 
significant because it helps illustrate the 
dual nature of Northern 
Ireland. It will be seen that the cream- 
eries had prac tie ally all been established 
in This 


the 


dairving in 


the western part ol the area. 


was due to two factors. Firstly, 


is dominated 
the citv of Belfast and the influence 
retail 


milk market in the e 


ast 
by 
ot 


sufficient 


distributing businesses was 


to prevent, and indeed in 





| CONOMKK 


NORTHERN IRELAND 


CO CRERATIVE CREAMERIES 


93 


meries 
Ulster 


Fic. 1. Distribution of co-operative cre: 
in Northern Ireland in 1931 (Source 
Agricultural Organization Society. 


many cases to remove, the need for co- 


operative organization by the farmers. 
Secondly, it should be noted that the co- 
operative movement gained its greatest 
strength from the Catholic farmers, and 
it was in consequence in predominantly 
Catholic areas that most of the cream- 


eries were established, though there 


were exceptions, particularly north of 
Belfast. 


Belfast liquid market did not develop 


Thus the area that served the 


under co-operative influence, while the 
other sector of Northern Irish dairying, 
did. This 


apparent, 


that is the creamery areas, 


fundamental division is still 


and it has been the source of 


many of 
the financial difficulties that confronted 
the government when the decision was 
made to reorganize the marketing ma- 


chinery. 


IMPOSED CO-OPERATION 


1931 
of a new period in the structural evolu- 
Northern 
This was marked by the rapid 


The year saw the beginning 


tion of dairying in Ireland. 
increase 
in government influence in both the out- 
put and the marketing of milk. In this 


year the ‘‘ National’? government came 


to power at Westminster with the 


avowed policy of abandoning the laissez- 
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faire approach to agriculture, and in 
consequence the Import Duties Act 1932 
was passed which put a duty of 10 per 
cent on a large class ol agricultural im- 
Almost at the 


government 


time the 
field of 
little to be 
gained by protecting agriculture behind 


ports. same 


moved into the 


marketing, for there was 
a tariff wall if the shelter so provided 
was not availed of. 

Being 
Northern Ireland came within the scope 
of the Import Duties Act, though it fell 
Belfast to 
introduce an Agricultural Marketing Act 


part of the United Kingdom, 


to the local parliament inl 
of its own in 1933. This was to enable 
marketing schemes to be framed for any 
agricultural product. The first scheme 
was that for pigs. The next product 
considered was milk, but here a number 
of formidable difficulties were encoun- 
tered. The scheme introduced in Brit- 
ain put a levy on milk sold for liquid 
consumption, so that from the revenue 
thus derived 


equalization payments 


could be made to those farmers who 


were too remote from centers of popu- 
This 


Was quite satisfactory, forapproximately 


lation to find 


a liquid market. 


70 per cent of the milk produced in 
Britain was for liquid consumption and 
only 30 per cent went for manufacture. 


In Northern Ireland, 


the position was exactly reversed due to 


on the other hand, 


the absence of a large demand for liquid 
milk, that Belfast itself. 
Thus the dairy farmers around the city 


except from 


would have had to subsidize about 70 
per cent of the milk producers in the 
country, and that would have been an 
unbearable burden. Here we see again 


the dichotomy of Northern Irish dairy- 


ing which previously found its expres- 


sion in the creamery and non-creamery 


districts and which today finds ex- 


pression in the problem of too much 
milk having to be used for low-return 


manufacturing purposes. 
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The creamery producers were receiv- 
than the 


Belfast, 


milk 
ol 
south Antrim, 


Armagh. This 


not caused al 


less for their 


much 


My 


dairy farmers within range 


which meant those in 
north Down, and north 
had 
marked concentration of milk produc- 


Belfast 


ATC 


pri e differential 


tion around to the exclusion ol 


more remote for in these other 


iS, 
areas there was a long tradition of milk 
for making butter. 
ol 


not all-powerful even on a free market. 


production mainly 


Thus the economics location were 
Che government wished however to bet- 
the creamery 
the Milk and 
1934 all milk for 
sold 


consumption was to bear 


ter the position ol pro- 


Milk 


sale was 


Under 
\ct 


graded 


ducers 
Products 


to be and that for liquid 


a small levy, 


which was used in turn to pay a bonus 


to the farmers producing milk suitable 


for liquid consumption who could only 


sell it to a creamery for butter manu- 


racture. 


" S 
Phe rest of the milk produc — 
being mainly those in the more remot! 


had 


somewhat 


parts, their returns on milk = in- 


creased through payments 


made to the creameries by the vovertl- 
ment. The actual marketing of the milk 
still left 


the creameries or 


was in private hands, either 


the large wholesalers 


ind retailers from Belfast and the larger 
towns. 
rhe outbreak of World War II in 1939 


caused revolutionary changes in both 


the production and marketing of milk. 
It Was recognized that milk provided «ll 
valuable home-produced food, and so, 
to stimulate increases in production, for 


the first time the government decided 


to pay the same price for milk of equa 


quality, no matter where it was pro 


duced and no matter what the final use 


made of it Chis meant that the cream- 


ery producers found themselves on the 


same footing as the dairy farmers 


around Belfast. Every farmer in North- 


ern Ireland now had the opportunity to 
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produce milk under the same marketing 


conditions. Since milk production had 


previously been widespread, the removal 
of the price handicap under which the 
creamery producers had previously Op- 


erated did not lead to a great in rease 


in the numbers of producers in the 


did 


those 


creamery districts, but it vive an 


added encouragement who 


had a 


while at 


to 


already tradition of dairy farm- 


the same time the milk 


Ing, 


producers in the Belfast area also in- 


creased production, attracted by the 


better prices then available. Thus milk 
10.5 million gal- 
1940 to 67 
1946, 


populatior rose trom 


increased from 
1939 


output 
lons in 
1945 


million gallons 
the milk cattle 
270,000 to 346,500 


in while 
in the same period. 

\t ot 
voluntary co-operation all was not gain, 
ho 


\ 


least trom the point of view 
the 
all 


price, in return complete control 


yvever, for, though vovernment 


ais willing to producers the 


pay 


was obtained over the marketing and 


disposal of the milk. Under this the 


whole svstem of milk collection was re 
subjected to centraliza 
ol 
the remainder were taken 
The 
and vet 


Now, 


CcO-Op 


and 
Many 


were ¢ le sed ’ 


organized 


tion. the small creameries 


over as collecting depots. wheel 


had really turned full circle not 


returned to the same position. 


dairy farming was completely 


erative on its marketing side but the co 
operation was compulsory and had its 


origin from above.* The position was 


one in which the location of the pro 


ducer played no part (except in terms of 


fertility) in deciding the quantity of 


milk he produced, or in fact whether 


he was a produ er at all. 
after the Second World 


number 


Immediately 


War the of dairy tarmers con- 


Government of Norther 
Book 1956 Pp. XNII-N 
M. Mogey, 


1953, pp 
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tinued to increase as did the volume of 
Since 1949, 


there has been a steady decline in 


milk produced. however, 


the 
number of producers, though the volume 
produced has continued 
1950 


producers with a 


to increase. 
25,000 


88.5 


Thus in there were over 


production ol 
million gallons; in 1957 the number had 
dropped to 22,000 though the gallonage 


The de- 


those selling 


had increased to 106 million. 


crease in the number of 


milk has been partly due to further gov- 
ernment regulations, this time in regard 
to conditions of housing of dairy herds, 
which have discouraged some farmers 
whose farm buildings were of a low stand- 
though others have made 


ard, many 


great improvements with the help of 
in the 


relative favorability of beef and mutton 


government grants. The increase 


production has also played its part. 
The 


ments 


centralized marketing arrange- 
but the 
organization has now been passed to the 


Milk Market ing Board Northern 


Ireland, which was established in 1955. 


have been continued, 


lor 
The Board has a membership of 13, 
comprised of ten producers’ representa- 
tives, elected on a county and regional 
Min- 


The main function 


basis, and three nominees of the 
istry of Agriculture. 
of the Board is to buy and sell milk. 
It purchases all milk produced for sale 
and sells it to wholesale distributors for 
bottling for sale to the public, 


or to 


manufacturers for processing ito a 
variety of milk products, or to cream- 


The 
the 


eries for the production of butter. 
Board of 


itself at one of the six depots it 


also manufactures some 
milk 
owns and operates. 


(GEOGRAPHICAL BACKGROUND 


Northern Ireland consists basically of 


a-central lowland basin with a series of 

5 Ministry of Agriculture Northern Ireland, 
Monthly Agricultural Report 32, » ber 7, 
November, 1957, pp 201-205 
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peripheral hills and mountain groups 


(Fig. 2). The hilly country is broken 
in nature with many small interspersed 
plains. There is consequently a great 
ol 


and undulating lowland. 


intermingling bare windswept up- 


land The up- 


land soils are generally of low produc- 


tivity, being poorly developed and 


frequently highly acidic. The lowlands 


are more conducive to agriculture, with 


a heavy bias towards grassland, due 


mainly to the moist conditions that pre 


vail through most of the year. 

The lowland areas are occupied by a 
multitude of small farms, with a patch- 
work of hedged and stone-walled fields. 
The small size of the farms is a striking 
feature, 77.8 per cent of the farm hold- 


ings being under 50 acres in extent.' 


DISTRIBUTION MUALK 


OF 
PRODUCTION 
all 
farms on which milk was produced for 
1954. 


once oby ious. 


Figure 3 shows the distribution ot 


sale in Their widespread nature 


all the 


blank areas are above the altitude where 


is at Practically 


any form of farming, other than moun- 
How- 


there 


tain sheep grazing, is feasible. 
the 
ol 
The most noticeable is a belt stretching 
north the 


ever, within lowlands are 


certain areas marked concentration 


along west side of Lough 
Neagh and then curving eastwards into 
mid-Antrim. Lowland Fermanagh and 
most of Armagh have only slightly lower 
densities: there is a further though less 
the 


In contrast northwest 


obvious concentration around city 


Belfast. 


donderry and parts of Tyrone and Down 


ol Lon- 


It should 
be emphasized that the map shows the 


have a relatively thin scatter. 


farms producing milk but gives no indi- 
the When 


(milk Figure 5 


cation of actual volume. 


| igure } cattle and 


(milk gallonages) are also examined it 
6 Government of Northern 
ar Book 1955, p. 65. 


Ireland: 
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UP jy ¥e ENNISKILLEN 
| 


be 
amounts 
ditfer- 
In terms of actual produ 
Belfast 


the 


becomes clear that there must con- 


siderable variations in the ol 
milk produced by the farmers in 


ent areas. 


fringing the 


\ntrim, 


tion, the area 
part ol 
Armagh, 


the 


central northern 


part olf and much of Fer 


This is 
ol 
of milk cattle. 


managh are leaders ecm 


phasized by the location the areas 


of high density 
When 


together it becomes clear that there are 


we examine the three maps 


different types of milk 


be 


producer \ 


division can made into three such 


types: 


1) Specialist dairy farmers on me 


hill mar 
but 
hile rik t s to 


ilk productio 
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o 


a 3 
mY 5°) 


*COLERAIN ok 
OLE E 6S Vad 


c= 


BELFAST 


ARMAGH 


Al Ny 
+ W 


4 


dium to large farms (50-150 


acres 
lor 


vO in 


ot 


General farmers who 


milk production as part thei 


iC tivities 


Small farm owners (less than 30 


acres) on the poorer hilly margins 


who keep a few cows and gain 


some read) cash by selling the 


milk. 


be 
the 


reas that 


The specialist dairy farmers can 


found throughout the country but 


majority are located in those 
supply the liquid market, in particular, 
the population 
Belfast. 


COWS 


concentration around 


Herds of Friesian and Ayrshire 


are most common, and intensive 


grassland management is an. integral 


part of the farm program. The general 


farmers are much more widely scattered, 
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Fic. 3. Milk license holders in Northern Ireland, 1954. (Source: Ministry of Agriculture Northern 
Ireland. 


NORTHERN |RELANE 


MILK CATTLE PER 100 ACRES 


CROPS ANQ PASTURES 


Fic. 4. Milk cattle distribution in Northern Fic. 5. Milk production in Northern Ireland, 
Ireland, 1953. (Source: Ministry of Agriculture June, 1958. Each circle represents the gallons 
Northern Ireland. Nineteen hundred — fifty collected from a Milk Marketing Board collect- 
three was the last year in which such data were ing route. (Source: Milk Marketing Board for 
collected on an area basis. Northern Ireland 
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and the breed most popular with them 
is the cross-Shorthorn type though the 
increasing 
sells 


milk is more typical of the outlying parts 


specialized dairy breeds are 


in favor. The small farmer who 


of the country, that is those parts away 
from Belfast, and in particular of the 
hill margins, where the main emphasis 
is on the rearing of feeder cattle. 
DISTRIBUTION 


FACTORS IN 


The factors underlying the pattern of 


distribution of milk production are ex- 
difficult 


No single overall explanation 


tremely complex and to en- 


tangle. 


will suffice, for while it will be valid in 


some areas, it will break down in others 


is, 


However if we look at the picture in 


verv general terms, three main factors 


size of the 
ol 


to which is related the evolution of 


may be deciphered the 


farms: the social influence religion, 


the 


creamery movement: and location. 


Farm size is an important factor be- 
cause of the influence of available area 
on the ty pe ol farming to be carried out. 
Thus more intensive activities (in terms 
of return per acre) will be required on 
the small farms to produce adequate 
will be the ¢ the 


This 


type of 


returns, than ase 


on 


is illustrated by 


larger farms. 


Fable I. The 


farming giving 


the highest net return per acre is pigs 
(£78 
by dairying (£26), sale crops and live- 
stock (E25 


cattle feeding (£15).8 


and poultry per acre) followed 
mixed livestock (£21 and 
Milk production 
then is an attraction for the farmer with 


\t 


large 


a small medium-sized holding. 


the 


or 


same time those with very 


farms may well go in for less intensive 
enterprises such as cattle fattening. It 
has frequently been found that the areas 
of large farms (over 70 or 80 acres) are 
more oriented toward this activity, thus 


reducing the significance of dairving. 


‘ Thid., p. 171 
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lhe smaller farm also has the advantage 
with regard to milk production in the 


ability of the family to do all the ne 


‘eS- 
sary chores in connection with milking, 
vathering the cattle, and so on, which is 


not always the case with the larger 


units. 
The 


partly explain the distribution of milk 


use of the farm size factor to 


production is, however, a two-edged 


sword, because many of the small farms 


are handicapped in intensifying their 
dairying activities through lack of capi- 
tal 
housing 


The 


operative in 


standards of 


be 


particularly 


to enable required 


for the cattle reached. 


to 


religious factor is 


the western part of the 


country. In general the Catholic farm- 
ers own smaller farms than the Protes- 
tants. Add to this the fact that Catholic 
larger, and 


the 


families 


that 


are one may Cotn- 


clude small Catholic-owned 


farm with plenty of family labor will 


find dairying more attractive than the 


Protestant farmer with more acres at 


his disposal. . In addition, as we have 
noted above, the pre-war co-operative 


movement found its greatest strength 
in the Catholic areas and many of the 
present day concentrations of milk pro- 
duction have their origin in this develop- 
today the 


the 


ment. These areas are 


principal sources of milk that 
used for manufacturing purposes. 
The third that 


plain the present distribution of milk 


factor helps to ex- 


production—location—was principally 


Belfast 


ind some of the other large population 


operative in the areas around 
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centers. Milk production developed in 


these areas because of the neighboring 
population concentrations which 
the source of a substantial demand for 
Today, with truck 


fact that the Milk 


Marketing Board charges a uniform rate 


liquid milk supplies. 


haulage and the 


for milk transportation, the locational 
factor is no longer significant, but its 
operation in the past has left a distinct 
imprint on the present pattern. 

In sum, milk production today occurs 
widely, but there are local variations 
that can be explained by the operation 


of a few basic factors. 


The features to 
note are the long historic antecedents of 
the present dairy farming, the variations 


in type of producer, and the division 


between those producers who supply the 


milk those 


manufacturing centers and 
who supply the main liquid markets 
the previously noted division between 
the liquid supply areas and the creamery 


areas. 


MARKETING 


Figure 6 shows the centers to which 


the milk is brought after it has been 
collected from the farms by trucks oper- 
ating on the routes laid down by 
Milk Marketing Board. 
ume going to supply the Belfast liquid 
market be This, 


with that going to the immediately sur- 


the 
The large vol- 
can 


seen. together 


rounding centers and to a few more 
outlying collecting points, comprises the 
great proportion of the milk for liquid 
consumption. The milk brought to the 
remaining collecting depots is almost 
entirely for manufacturing purposes. 
With equal payments for milk now 
being made to all producers, the farmer 
need no longer have any concern in what 
use is made of the milk after it leaves 
the farm, but in fact the problems facing 
the marketing side of the industry are 
equally formidable as those 


as 


facing 
the farmers. 


were 
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Fic. 6. Milk volume by collecting centers, 
1956-1957. (Source: Milk Marketing Board for 
Northern Ireland 


As far 
the 


as the actual use being made 
the 
that 
throughout 
The Belfast 
area, with a population well over half a 


ol milk, 


fold 


been 


we see again two- 


division of the country has 


the dominant thread 
the previous discussion. 
million, is the main liquid market. Out- 


side of this area, except for a limited 


number of farmers who supply the small 
towns, the milk goes for manufacturing. 
This 


establishment—a 


kinds of 
the old 
creameries now operating in close co- 
Milk Marketing 
Board, milk depots set up by the gov- 


is carried out in three 
number of 


operation with the 


ernment, and a well-known 
Nestle’s, 


Between them they 
handle all the milk that is not for liquid 


number ol 


private firms, in particular 


Fisons, and Bovril. 


consumption, except for a little made 
vy the Belfast “liquid”’ 
We thus have Belfast and a 
few neighboring centers forming a 


into butter by 
concerns, 
core 
the 
manufactured milk areas of the rest of 


Northern 


of 


liquid consumption by 


ringed 


The uses to which 
the 106 million gallons produced in a 


Ireland. 


12-month period in 1956-1957 were put 
Table IT. 


The policy of the government is to 


can be seen from 


give equal opportunities to each pro- 





THE Mitk INDUSTRY 


ducer no matter where he is located. 


Therefore not only do all producers re- 
ceive the same price for their milk 

provided it is of equal quality—but the 
Milk Marketing Board 
collection of the milk from the farms no 


be, 


re vad. 


arranges for the 


matter how isolated they may pro- 


vided they are accessible by kig- 


ure 5 shows the differences in the volumes 


collected by the trucks, and also the 


differing intensity of routes dependent 
on the volume of milk produced in a 
Many 


west collect much less milk than most of 


given area. of the routes in the 


those in the east for one or both of the 


following reasons: (a) the producers in 


(b 


Thus although the Board 


the west are more scattered, they 


produce le 33. 
makes a deduction of 1.7 pence per gal- 


lon for transport (1957) this is an un- 


economic charge in many of the 


But, as 


factors 


more 


isolated areas we have seen, 


such economic have ceased to 


play a part in the location and nature 


of milk production due to the payment 


made in subsidy to the producers by the 
government through the Milk Market- 
ing Board. 

While the subsidy may help the Board 
cover any transport losses, its main pur- 
pose is to enable those producers in the 
manufacturing areas to receive the same 
price for their milk as the liquid market 
In 1956-1957 the 


payment made amounted to £4,081,260. 


suppliers. subsidy 


If widespread milk production is en- 


couraged by the removal of economi 


handicaps in marketing, the absence ol 


a sufficiently large liquid) market in 


Northern Ireland will mean that a large 
proportion of milk produced will have 
to go for manufacturing, and this will 
necessitate the continuance of the sub- 
sidy. A publicity campaign has been 
to “Drink 
More Milk’’ and thus increase 


return liquid consumption figures. 


operating to get the publi 
the high 
The 


effect has net become clear as vet 
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TABLE II 
RELAND MILK Pk 


MADE OF MILK*® 


70.404 


106.399 


CONCLUSION 


In this study we have noted the wide- 
spread nature ol 


Northern Ireland. 
that 


milk 
We 


this production 


production in 
also ob- 


falls 
two types, one for the liquid market 


have 
served into 
and the other for manufacturing pur- 
poses. The financial disadvantages ol 
the latter type of produc tion have been 
removed by vovernment ac tion. 

Milk production is an integral part of 
farming in Northern Ireland, playing a 


very important role not only for the 
spec ialized producers but also for those 
who operate dairying as part of a general 
larm economy. 

The growth of milk production has 
depended on favorable physical condi- 
tions, on a deep tradition of cattle farm- 
ing, and, much more recently, on the 
operation of carrot and stick tec hniques 
by the government. A successful future 
for dairy farming would appear to de- 
pend on improved use and developmen 
of the resources of stock and grass, and 
the continuance of government 
this latter 


ceased to operate many of the producers 


mone- 
tary assistance. If factor 
in the remoter areas might well have to 
turn to other sides of farming. 

that 


that of overproduction. 


A problem has arisen is 
| 


how 


The 


govern- 
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ment only makes a subsidy payment on 


a standard quantity which is at present 


\ny 


production over this volume does not 


set at 97 million gallons a year. 


receive subsidy. The result 


that 


is the sub- 


sidy is available has to be spread 


over a greater volume of milk with 
subsequent reductions in the per gallon 
farmer. Min- 
Advisory Officers 


are instructing the farmers how to in- 


returns received by the 


istry of Agriculture 
crease milk production by the use of 


better methods, but this is at present 
running counter to the government fi- 
nancial policy as administered through 


the Milk Marketing Board 


(,EOGRAPHY 


The advantage of continued milk pro- 
duction in the former creamery areas is 
considerable not only for the farmers 
concerned but for all those engaged in 
various other parts of the milk industry 

transport, butter milk 


making, fac- 


tories, and so on. ‘These industries are 
based on raw materials locally produced, 
and they would appear to offer a fruitful 
line of development for further industry 
in Northern Ireland, which is at present 
with a serious 


faced unemployment 


problem. 


Ministry of Agriculture Norther 
Vonthly Agricultural Report 32, Nui 
November, 1957, p. 203 





ON PERKS AND POKES* 
ArTHUR H. RoBINSON 


1 


patn be fore and we ou 


t 


thod has rl 1 he other hand one oug 


ph Whether its er adop new ideas without an adequate hearing 


some stems trom an hon j } interest of less redundan 
at substantive problems mot ft riat reduce the 


ciently, or merely from a desiré 


t 
scientifically more 


teresting question Du 
investigation. On the 
that there has been 


apparently a matter 


ment, judging from the 
reviews, and substantive 
papers that take direct 

at it Geography seems 
rather strongly divided regaré 
of quantitative research tecl 


group to which new ideas at in il il u \ ] \ y . nor pokiness ot 


one may observe the avan Lr vhicl pos ifortunate that both 


commits itself rapidly, 


he rest of us 
rather thoughtlessly; the garde ¢ é vhicl Oo § | busi ] 


OosIn 


reacts almost instinctivel) as a 


and a larger number that, either | mseq I t 1 ition f validity 


openness ol mind or mugew impism ‘ ' vertheless, in spite of the fact 


watchful wait-and-see attitude hat the most extreme of positions ts rarely 


As one might expect, the differen tenable, it does not seem a waste of time to 
tween the extremists in | s and assert 
matters ot degree the I I pit 1 oO t] to! Or ¢ m ion t ks ind pokes 
visionaries admit, grudgingly, 


some things can’t be counted, and ns on poki 
conservatives are not altogether i ) ire in order | il honored and 


arithmetic. Yet the differences pp I monst ly { »* met! on which 
creat enough to make it wort il < wo he u ] no less 
take vet another look at the l Ne igorou n cactin han those of the 
pioned by those one may call the /yperquant perk nial is suggests an ignorance 
fiers as opposed to the hypa wn s. and m i mplisht I I discipline. 


especially at the € same 


innovators hi been ip tl reales > perks 


*Dr. Robi 
the University 
Guest Edit 
eral recent co 
too long for the 


cluded: he ‘ 
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ol statistical method 
the introductions to 


ably 
tre 


recounted in 


most itises in that 
field. An understanding of the potentialities 
of this method, and a competence in using 
many of its tools, is no more difficult to ac 
quire than are most of the other specialized 
kind of skills traditionally 
asked of professional geographical training. 
It that 
mathematical methods available for 
with of 


for which there are no meth 


and knowledge 


is now abundantly clear there are 


de aling 


the complexity things in spatial 


array dological 
substitutes. To ignore them on the basis 
i ol 


nothingism”’ 


of whim is intellectual 


‘know 


3ut such extremes of pokiness 


not a minor sin 


omission; it verges on 


at its worst. 
are rarely argued strongly, and it is the pro 


nouncements and activities of the 


more 
aggressive 


that 


and vocal proponents of perkiness 


should 


If one is to have perks around one must, 


receive our greatest attention. 
I suppose, learn to live with hard-to-under 
statistical 


make professional 


ough it does 
life difficult but 


would come 


jargon alt} 


stand, 


one 


could wish they 


down to earth 


long enough actually to test, geographically, 
in simple fashion, the more basi« aspet ts of 
their techniques in order to make the char 
acter of their methods abundantly clear. 
Che ; under 
standable examples and need them in good 
number. My 


involve 


majority of geographers need 


main concerns with the perks, 
fundamental 
matters: (1) they give little consideration to 
of the problems that 
inherent in or arise from the me 
2) they perhay 
that 


those of pokes and others, that their work is 


however, three more 


some technical 


ar¢ 
thods they 


employ; | imply, S 


uncon 


sciously, their aims are a cut above 


more accurate and therefore more scientific, 
i.e., better, that through lofty 
search for theory they will immeasurably ad 


and their 


vance geographical understanding; and (3 
their predilection for quantitative methods 


mav ultimately seriously bias 


geograpl ical 
research. 

As but one example of the let me 
cite a problem to which the perks have paid 
little attention, namely, the significance of 
the inescapable regional bias that must re 
sult from the application of mathematical 
methods to a spatial population the areal 
limits of which must be arbitrarily defi 
the be 

It be¢ 


graphical application of a statistical 


ied 


unless whole earth included in the 


study. comes about ause any geo 


tech 


nique requires rigid boundaries around the 


( 


rEOGRAPHY 


research area. For example, if one 1s em 
ploving regression analysis, the coefficients 


the 


area 


obtained must necessarily be affected by 
arbitrary definition of the limits of the 
studied Phey thus 

ol course, pattern 
residual 


being are 
the 


analysis 


uniquely 

ol 
similarly 
lo jettison those areas that 


biased and, 


any 
subsequent is 
influenced. are 
to 
out the 
baby with the bath water since, as unwanted 
“ atypical’ ck 
leted, the coefficients are changed and new 

ill up until 


wil 
the tiniest unique is left. 


inconveniently out-of-line with 


respect 


the general regression is to throw 


areas are discovered and 


ones elsew here nothing 


but 


crop 
Unique” 
seems to be 


but I 


} 


SnNOWS 


an unattractive word to perks, 


suspect that, because of the way it 


up so strongly in arithmetic results, 


they are going to have to learn to live with 


it. For them to treat an arbitrary area as a 


‘sample’ of a larger (and indeterminate 
population is begging the basic question. 
Again, the i grand 


thing, providing there is any possibility that 


search for theory 1s a 


there is one. I suspect that the word theory 
is applied by the perks to cultural matters 
is used simply as a better-sounding synonym 
for description. \When one is dealing with 
physical laws, theories are basic explanations 
or de scriptions of their interaction that, if 
correct, will apply without regard to time o1 
Now 
himself in a variety of ways for a variety of 
complex 


location man certainly organizes 


reasons without 
reason) but he certainly is not governed by 
“natural 
himself. 


the 


(and sometimes 


any law”’ 


that is independent of 
Furthermore, man and culture (in 
broad evolve continuously in a 
that 


culture 


sense) 


Lamarckian fashion, is, 


the acquired 
be- 

it 
Therefore, the only “natural” law 


characteristics of are inherited 


cause society learns and passes on what 
learns. 
of cultural spatial regularity there can be is 


that change will occur. 


Consequently, any 
geographical theory can only be a description 
of current 
ol course, adopt 
th: 


or past operations. One may, 
the working assumption 
to 


ganize himself on the whole earth so as to 
ot 
linear programming fashion, but 


it ‘total’? man might one day try Ol 


“maximize” his ‘‘return’’ in a sort 


Ma 
terialistic, 


even then his evaluation of ‘return’? would 


continually change. There are an infinite 


number of cultural ‘orders”’ 


and apparent 
that 
ascertained and described (by either perky 
methods 


degrees of interrelationships can be 


or poky but for a geographer to 
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imply that these are independent of unique 


culture and place is on a par with an historian 
claiming that “history repeats itself 


Finally, tl 


quantitative research methods 


are useful when a problem calls for them and 


the data are available. But many important 
geographical subjects are and alwa 
the 


susceptible of attack only by methods 


exclusively employed by the 


the 


pokes (ne 
much more 


fas 
with num 


who is 
difficult 


cinated by 


not used to often 


poky methods may become 


a jolly 


the prac tice 


“having time 


and find 


the 


bers”’ 


habit forming 


Only research worker who 
study to technique appropriately 
substantive topics that exemplify the tech 
Phe 
perks, 
will undertake 
substantive problem only if it c 


ods 


as the st methods appropriate to geo 


Inve stigate d 


that 


nique being 


suspicion 


grows however, 


some vho are 


not technical specialists, 


tacked by quantitative metl 


research develop, and as the numbe 


search students 


capable of using 


grows, such a practice would inevitabh 


t 


to a serious substantive bias in geo 
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research. Ne 
important 


but 


1t only would a great number of 
subjects begging investigation be 
attacked 
receive only partial treatment 

that 


cerned about these matters should keep in 


ignored those actually would 


I recommend those who 


are con 


mind the basically simple disciplinary foun 


dations of geography. 


alway Sy 


Geography is still, as 


trying: to understand the manner in 


which variables exhibit locational interrela 
interconne¢ tions 
the 


communicate 


tionships and_ functional 


through area and in place at present or 
conclusions 
to build a 
whic h will « nable 


through time; to 


about such understandings; and 
fund ol knowledge 
geographers better to undertake 


kinds of tasks. 


future 
the same 
What more could one 
an honorable science and prot ssion? Noth 


ask of 


ing, except to keep in mind that plac 
the 


ul appropriate 


and 
ea are passwords for entrance to it, 


that methods to achiey 


used, and that eith 


almost solely 


ends must be 


entrate upon or tal to 


method- 


ignore any particularly speciali 


OLOg\ is unaecceptabl on any but pedagogical 


grounds. 
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The Indian Jute Belt, by P 


152 pp.; maps, charts, gr 


glossary, index Ori 
Ltd., New Delhi, 


inches 


This public 
ipplied geography present 
physical, 


excellent 
social, and econo1 
It otters 


sport 


jute-farming in India.” ‘study 


that 


when 


of agricultural and trai 
arose out of the partition 
Pakistan gained its indepet sider 
partition I nd the 


went to Paki 


ible portion of the pre 


more productive area, giving 


number of difficult situat India 


rise to a 


which had previously enjoyed virt world 
monopoly in jute 

One of the refreshing features of this investiga 
tion lies in Dr. Sengupta’s practica proach to 
an understanding of India’s relegation fro1 i 


position of a producer of medium q 
The a 


merely to describe i rpret. the 


ot low-grade qu ility 


to one thor is not 
satistied 
operations of the industry 
out that low-grade jute is not 
and that the 


land to paddy 


pointing 
ng crop” 
shift of me of the 
is likel 


serious jute short ige, she offers ei 


conseq ue nt 


cultivatior 


for the improvement of jute qua 
\Ithough physical factors a careful 
consider ition 11 history ol the 


productio , economu 


tracing the 
development of jute 
elements have not been overlooked The latter 
aspects give rise to some tk most serious 
\mong land- 
burdensome taxation, corruptio1 on 


collectors, ind exct 


creditors for the 


irritations them irbitrar\ 


lordism, 
the tax 


pressure 
repayment of loans while 


harvesting is in credit 


progress The 
forces producers to sell the Ir crop before iarket 


Labor costs high duc 


action 
prices ire adequate 
not so much to 
primitive methods 


large numbers of workers 
for some “80 to 85 per cent 
Some relief could be obtaine 
tion of quite simple equipme: 
site selection, consolidation « 
into larger single farms, the 


ind improved transportatio 


In spite of many handicaps to production and 
in the face of partition which placed in jeopardy 
in idequat India’s mills, 


four-fifths’’ of 


quantity of jute for 
ilmost 
This, 


ibout in part at the 


the latter now 


“supply 


their owl 


requirements however, has 


been brought 


expense ol 
other crops, more especially rice, oil seeds, and 


More 


under way, but to succeed a 


can There is a 


Grow Jute” 


vement iumber 


conditions must be 


overcome. first Even 
so, according to the author, ‘‘there are immense 
possibilities for self-sufficiency in raw 


the Indian Unio 


( rops.’ 


jute om 
without any loss of good 
1ugment 
world’s 
of such 


Many charts and graphs effectively 
discussion of one of the 
More 


author offers ideas for the 


t CONVINCING 


important agricultural activities 
studies in 


which the 


solution of ge ographi proble ms would contribute 


re ith 


cement of the geographic 
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Stanford, 


Japan, by 
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Stanford Univer 
Calif., 1959. $5.00 


index, 


sity Press, 
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9 x 6 inches 


Contrary to the view held by 


ol Japan, the 


students 
(1603-1867 ) 
was one of important and far-reaching changes 
This is the 
a recent and very interesting book by 
Thomas C. Smith Phe contends that 
part of the explanation of Japan's rapid modern- 
ization in the 19th and 20th centuries is to be 


many 
Tokugawa Period 
in Japanese agriculture thesis of 
Professor 


author 


found in the changes that took place in agricul- 
ture and village life during the two and a half 


Meiji 


Japanese 


centuries pre eding the Restoration 
While about agriculture has 
changed but little over the centuries, “ holdings 
ire still tiny and fragmented, tools simple, and 
rice the 


place, 


much 


main take 


and mainly during the Tokugawa Period 
= These 


crop,” major changes did 


changes, however, were of great impor- 


tance for Japanese history, perhaps justifying 
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with 


on pat 
I UrOpe 


The 


down of 


kinship groups which shared and 


most m 


porta 


cooperative farm 


y, Orga 7 
illox 
labor, and capit il, and its replacem 
family is the 


that 


individual 
Smith 


believes 
ch inge im the 


the 


inl productio 


track 
within Japa i { i) 


org 
rapid development 1 str 
COMmMerce 
Period Because it was 
d political stability 
the 
I ipid ce velopme nt ot 


tion during first 


wus mecrease in cde 


the 


old system of self-sufficie 


other products fron 


coopel 
with each group produ 
nd each producing virtually the 
with little or ivailable 
not able to thes ew den 
sponse to the 


pct px 


no surplus for 
meet 
challenge of the 


CNXpal 
igriculture underwe 
which the 

lokugawa to modern t 


Part | 


nese 
changes iuthor§ tra 
imes 
deals with “ The 
ol 
of the 
analysis of 
labs and the orga 
structure within the lar 


ol cooper itive group ! I 
illage 


In Part II, The \ 
fessor Smith traces the gradual breakdown of 
traditional economi ind 
village I irgel\ beca 
internal trade 


SOK il patter S 


se ol the Vast growtn 


ind commerce, which reached out 
from the cities to almost 


the old 


Wa\ 


ll parts of rut 


patter of subsistence productio 


ised in lar 
competitive market-oriented syst 
led 


produc tion 


to new patterns b 


ot 


cle Ih ind 
the 


villages to 


ish 


areas and 
of those crops 


B 
By 


ish 


their physical environment the « 


fokugawa Period m ( 


ind 


ntrated in certai 


crops 


otton mulberries rather 


once 


ha 


iphic 
ige to compe titive 
ibo ta 


brought great 


productivity based Oo 
change S, 1.¢ 


of 


imp ved seed selec tion 
double 
rtilizers 
the 
1¢ il, 


changes were a result of 


, CXPa 
Irrigation, 


ol 


increase in 
ind 


pomnt out 


cropping, a a 
Phe ithor 


changes were 


ust more new Ie 


is careful to that 
technological but not mecha 
ol the 
known techniques from on 


The 


creas nh 


ind that most 


the spread oO 


irea to another 


result, however, was a 


very considerable 


per-acre Vit ds is well is cre ised 


speci ilization of produc tion. 


Part I] 


also includes n ana is of the cha 


1 


tne 


REVIEWS 


the ) ( Ladle the 
ol labor is nic ¢ 


ommod 


radual weake iditional 


oblig itions 


tually 


coope! ition 


weakened 


Smith analyzes 


Was 


ipter 


hanges which 


| ip 


took 


relation t 


ced changes that helpe 


the headlong rush into tl 


I 
This book is 


| 


owledge of 


th iniporta 
| ipan 
to geographers, 


iated b | 


nd 
md 
terest 


} 


ve bee fasci 
the deve 


ral 


lopi 1¢ t ot 


. mode 
While it 


the 


cdleter ( 


is viewed 


od of chat ea 


tind chapters six d seve 


the n mncludi the 


irket 
village l d 


especially 
| 


on moder 


nolo 


istry, and 


nteresting 


Japa les 
travelli 


xper i¢ 
expel 


new methods 

Leceptivity 
owl 

th 


ie 


1700, were 
Lhe 
practical 


irce 


desire 


factors 
than that 
des 
progress, 


hanical 


war period, and 


attit 

ever-in ng product 
agriculture 
ill, their 


¢ so much from so little land 


revolution in the post 


ihbove Success 1) 


producit 
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nd 
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1) r 
Gla 


I he cent 
has 


nt ve 


ral | usimess distri 


city attracted 


mu 
Here is 


on the ~ ibje ct 


rece irs 
literature 


authors, 


lng 
the “The main objective 
investigate central business struct 
to urban freeway development 
Section I 
The first chapter am 
ol 
The value and limitations of tl 


ne 


presents a methodolo 
ground 
mary and critique previou 

attempt to approximate the CBD 
ol 
so, too, are the pote nti ilitic s of 1 
in CBD research, and 


done on 


use one or more census tracts 


the work 
daytime populatio 

pop 
authors sa 


daytime 
the 


inalysis is generally 


with 
at all clear why 
to CBD 
the relative importance ol a 


Chere 


connection 


historical basis 
historical about it 
It is with the 
the 
larly to take issue with the | 
discuss the CBD delimitatio I i 
J. I le 


MagaZilie 


summary 1 classiti- 


cation in particu- 


They 


which 


f 
first chapter tha 
I 


in this 
1954, 


ted in il rt 
Vol 


errol 


Vance and I preset 
Ec nom 
pp. 189-222 which 
to as the Murphy, Vance 
Horwood and Bovce Sa\ 


Geography, 30), 


isly 


technique 


and they eo reter 
,and | pstel 
that we 


with delimiting the “ hard core”’ « ie 


erned 
CBD 


‘ « 
owhere stated i 


were conn 
onh 
whereas such an intent 


was 
our article. Our technique was designed to de 
limit the CBD as 
although admittedly no generally 
definition of the CBD has vet 

Oddly enough 11 
technique delimits 
Bove 


that 


a whole rather than its core, 
iccepted exact 


bee 


of their cl 


advanced 


view that 


our 


only a Horwood 


core art 


the 


and discuss two respects 


consider the 
Phe 


automobil 
that 


ire 
question the 

sales as 
almost 
defined b 
Note, however, th 
CBD, not 


two uses cde 


this ‘‘can 
central core as 
teria.”’ 
to delimit the 
light 
ot place 
Secondly, 
to 


these 


, 
Boy 


t ol ¢ 


Horwood and 


failure take 


in our delimitation, and they 
cause ot this our method does 
without moditi 


pplied 
found to re 


large cities 
technique Was 
Ri 


say, It Was 


(GEOGRAPHY 


i number ol 
thus Vie Ice d 
is that 


blocks of outmoded structures and 
CBD core 
delimited by 
Bureau of the Census 
Intra-city Business ali 


delphia, P But 


twice as 


1935 


area about 
Proudfoot in 
f Business, 

Phi 
should 
attempting 

Moreover, though 
the importance of quality 
that to ol 
indefinite factor was beyond the possibilitic s 


Uo 


1935 


Census 


be 


to 


‘ here wain it 
pointed out 


delimit the ha 


were unaware Ot! 


were not 


ore we 
not 
it Was 
thi 


of 


considered take cognizance 


objec ive reconnalssance technique such 


is ours 

In Chapter 2 the authors discuss what they 
call the CBD First, 
various studies are cited to prove that the CBD 
typically has a highly concentrated central area 


“ core-trame concept.” 


or 


core 


lhe authors then proceed to “detine”’ 
the CBD core by 


the 


the 


a table showing what 
Next 


discuss the CBD frame or zone of transition 


means of 


regard as its general properties 


surrounding the core, and general 


this 


properties 
a table similar to 


the one of CBD core properties. 


ire pres¢ nted for zone in 


The primary 
feature of the core-frame concept, the authors 
i that 
are distinct from each other, 


Say Is not 


the 


much activities in 


so 
core and frame 
but rather that different functional, geograph- 
ical, attributes 


core 


and historical 
and 
diagram 


are ascribed to the 
respec tively.”’ \ schematic 
the CBD 
the CBD frame, the latter 


parking and with 


frame, 
is presented showing 
surrounded by 


core 
with 
nodes of auto sales and service 
including warehousing); special services (e 
medic il 
tion terminals; light manufacturing; and multi- 
family ol 
flows’’ add a dynamic quality 
Natural 


residential 


s+ 


; wholesaling with stocks; transporta- 


residences. Lines 


“principal goods 
to the diagram 
industry,’ and 


barriers,” ‘heavy 


shown as 
The 


concept 


neighborhoods”’ 
ol 


core 


are 
boundaries the 
that the 


ipplied, also, 


possible outer frame 
iuthors st 
be 
tricts or 

These ideas make interesting reading but, at 
is ipplied to the CBD, are nothing very 
The hard 


belt, or zone, or “frame”’ 


est frame 


may to outlying shopping dis- 


iny other “aggregations of business.’ 


new presence of a core and 3 ae 


border is hardly open 


to argument ind flows ol goods and people are 


idmitted But somehow, sometime, the bridge 


and 


and 


between reality has to be crossed 


ind 


s to 


concept 


Horwood Boyce make no suggestion 


iow their core and frame can be brought 
irth so the CBDs of 
be As a result, later 


ch ipters ol the book, e.g , Chapter 8 the authors 


down to ¢ that 


different 


cities can compared In 


done in the 
ts of the 
various cities or perhaps followed 


In short, they 


not 


have 
the 


have done just what so many 


t they have 
CBDs in 
local 


pare 


pa assumed extel 


the 
idvice in Call h { 
CBDs 
standardized method and therefore 


lly 


as¢ COm- 


whi h have been outlined by 


ire not 


comparable areas 
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